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Radio Frequency Ammeters 


for determining 


Antenna Currents 


Model 400 
Thermo Ammeter 


(Not a Hot-Wire Instrument) 


is a Switchboard Type Instrument 
7% inches in diameter. 
Model 400 


Guaranteed accuracy of1%. Equally 
accurate on currents of any audio 


or radio frequency. 


Self-contained. Front-Connected 


Rade Frequency Ammeter 


Unaffected by changes in temperature. Extremely low 
power consumption. Can be used where bad wave 
form or frequency precludes the use of other forms of 


instruments. 
Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 


New York Cleveland Denver . Buffalo Seattle Winnipeg 
Chicago ‘Detroit Cincinnati Minneapolis Toronto Vancouver 
Philadelphia x Pittsburgh New Orleans Montreal Calgary, Alta. « 
Boston Richmond Miami, Fila. Halifax 


And in Principal Cities Throughout the World. 
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BURGESS “B” BATTERY 


22.5 volts—15 cells 





Three Sizes 


BURGESS “B” BATTERIES are especially designed for 
Vacuum Tube Service to give maximum duty and 
life. Their waterproof construction and 


special insulation makes them 
noiseless. For further in- 
formation write 


Burgess Battery Company 


Laboratories: Sales Office: 
Madison, Wisconsin Harris Trust Building, Chicago 








Western Experimenters 


Buy your apparatus and parts in the West and save money. We have the largest stock on the Pacific Coast and 
sell at Eastern Prices: A full line of HALCUN, MURDOCK, CLAPP-EASTHAM, and other high grade 
apparatus always on hand, BRANDES wireless receivers, etc. in addition to our own line of high grade 
acuum Tube Cabinet Sets, long and short wave tuners, regenerative receivers, and Wireless Telephone 
apparatus for amateur use. Our part list contains everything for the man who desires to build his own 
equipment. 
Complete sets of any type or size built to your own design. Just send us a rough sketch and let us quote you 
prices. We can save you money. 
SPECIAL INTRODUCTORY OFFER—For thirty days only. Complete parts for our $15.50 Vacuum 
Tube Panel ready to assemble, consisting. of genuine Bakelite panel cut to size and all holes 


drilled, switches, contacts, stops, henge g. posts, back-mounted rheostat, wire, and blue-print of 
instructions. Arranged for reception of damped and undamped signals. Complete parts .. 85 


Send stamps for our complete catalog. 


WESTERN RADIO LABORATORIES 


156 Second Street JACKSON BUILDING San Francisco, Cal. 
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THE MAN WHO BUILDS HIS 
OWN WIRELESS APPARATUS 


Are you one of the men who take more interest 
in constructing their own wireless apparatus 
than in purchasing the complete set from the 
manufacturer? 


You have thousands of fellow enthusiasts all 
over this country. There surely is great’ sat- 
isfaction in “making your own” apparatus 
and knowing exactly the kind and quantity of 
material that goes into each working unit. 


Your smsulation may be good or bad according 
to the material used. Ask any of the former 
amateurs and experimenters what satisfaction 


they secured from genuine 


BAKELITE-DILECTO 


then ask the modern wireless man what he 
thinks of this insulation. You will find 
BAKELITE-DILECTO used wherever insula- 
tion is needed in the better types of modern 
apparatus. 


It’s so convenient to use because it is furnished in Sheets, 
Rods and Tubes. Waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for 
special insulating purposes. 


Let us show you how our Standard Products 
can be made to solve your insulating problems. 


THE CONTINENTAL FIBRE CO. 


NEWARK, DELAWARE 
233 Broadway, New York City 332 S$. Michigan Ave., Chicago, Ill. 
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 
301 Fifth Ave., Pittsburgh, Pa. 
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Portable Hot Wire Ammeter, Type 127 


UR small hot wire meter illustrated above, contains three definite qualities—ruggedness of construc- 

tion, quickness of action, and permanence of operating characteristics. Made in ranges from 100 

milli-amperes to 10 amperes, mounted in a moulded bakelite case, and equally accurate for direct 
or alternating currents. This meter can also be supplied for mounting in or on a panel. 


Prices, varying with ranges and mountings . . $10.00 to $16.00 
Complete data and catalogue will be furnished on request 


GENERAL RADIO COMPANY 


General Radio Building - - - CAMBRIDGE, MASS., U. S.A. 
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Consolidated R avio Call Book 


he Celephone Directory of the Sea 


Now Ready for Mailing 


Urgently needed by professional and amateur 
radio operators. 

NO RADIO STATION CAN PROPERLY 
OPERATE WITHOUT AN UP-TO-DATE 
CALL BOOK. 

This book contains a list of high power Radio 


Stations of the world with wave lengths they 
transmit on—a list of stations sending press— 
time—weather reports—Q signals—tables for 
finding charges on radiograms—data on Amer- 
ican, British, Canadian and French Radio Com- 
pass Stations, in addition to the 


Wireless Calls of Over 9,000 Ships and Shore Stations 


In fact this publication is so complete and up- 
to-date that large radio companies have contracted 
for copies for their ships. Since our advertise- 
ment in the last issue we have received and tabu- 
lated so many additional Radio calls that it has 


been necessary to raise the price of the book to 
cover additional cost of publication. 


PRICE $1.00 


Orders received prior to August Ist, will be ac- 
cepted at the old price of 75 cents. 


PUBLISHED BY 


The CONSOLIDATED RADIO CALL BOOK CO., Inc. 


41 Park Row, New York City 


Send your order to the above address if you are unable to obtain it from your local dealer in Radio Supplies. Orders have 
already been received from the following dealers and copies can be obtained from them: 


J. H. BUNNELL & CO., Park Place, N. Y. C. 
HALLER-CUNNINGHAM ELECTRIC CO., San Francisco, Cal. 
L. BAMBERGER & CO., Newark. N. J. 

E. P. NOLL CO., 21 N. 7th St., Phila., Pa. 


RADIO pours CO., Boston, Mass. 

MITH NOVOTOY ELECTRIC, INC., Charlotte, N. C. 
NATIONAL RADIO SUPPLY CO., Washington, D. C. 
ELECTRO IMPORTING CO., New York City. 
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distributors 
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Baldwin Mica 


Diaphragm Telephones, Balanced Armature 
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e most sensitive telephone on the 
Standardized by all the navies of 
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High-Grade Wireless 
Equipment 


After confining our activities for years 
solely to U. S. Navy and Army contracts, 
as well as commercial and Foreign Gov- 
ernment requirements, we have decided 
to enter the high grade amateur, exper- 
imenter and scientific laboratory field with 
the same line of equipment, revised, where 
necessary, to meet private requirements. 
To the experimenter, school, college or 
laboratory, who requires and is willing to 
pay for the best—we submit a complete 
line of equipment where workmanship, 
material and engineering included therein 
are of the same standard as supplied to the 
U. S. Navy. 





—— 





Our line of 
vacuum tube 
equipment and 
accessories is 
complete and 
includes __ tele- 
phone sets, 
telegraph sets 
and _srreceiving 
sets. Tubes, 
bases, grid 
leaks, amplifier 
transformers, etc., may be purchased separately. 


Variable receiving condensers, coils and all laboratory 
and experimental units or complete sets, wavemeters, in- 
struments, etc., shipped from stock. 


Catalogue Bulletin covering particular line in 


which you are interested mailed upon request. 


Wireless Improvement Co. 
47 West Street New York 
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Allies Undamped Wave Sets Fooled German Airmen 


epERICA and the Allies outwitted German airmen by 
means of the wireless telegraph. A captured German 
army order made public by the army air service shows 
the importance which the German military leaders at- 
tached to wireless, also that they were anxious to duplicate 
it, The order reads: 

“The enemy has found it possible to use wireless 
installations for undamped waves in his aeroplanes. So 
far few fittings of this type of apparatus have been 
captured by us, and in order to enable us to make use of 
this as soon as possible and also so as to save millions 
which would have to be spent in experiments, it is every 
one’s duty to see that all wireless telegraph fittings from 

red airplanes are saved as completely as possible. 
Even the smallest pieces will be collected, as a tyro cannot 
recognize the value and importance of small parts to the 


: 8 

“In view of the importance of these fittings for our 
own wireless telegraphy, sums paid for this salvage will 
be high.” 

The order was dated June 6 last year. It indicates 
that the Allies were far ahead of the German radio ex- 
perts and that Germany was prepared to spend millions 
to bring her equipment up to a point where it would be 
equal to that of the Allies. 

This is one of the reasons why the American aviators 
when forced to land on German territory burned up all 
their machines and equipment. In fact, the order shows 
that Germany did not know the United States had de- 
veloped the practical wireless telegraph and telephone for 
airplanes until long ‘after it had been in use. 

Airplane radio: telegraph sets of the continuous wave 
type were used by the Allies as early as the spring of 1917. 


¢ 
British South Pole Expedition to Use Wireless 


A SIX years’ polar expedition by British explorers and 
4 scientists to the South Pole, in which an aeroplane 
will be utilized in accomplishing the final stages of the 
tip, is to be started in June, 1920. The proposed ex- 
ition, under the leadership of John L. Cope, F. R. G. 
» who accompanied the Shackleton expedition as sur- 
geon and biologist, will be known as the British Imperial 
Antarctic Expedition. Its objects are: 
l. To ascertain the position and extent of minera- 
logical and other deposits of economic value. 
To obtain further evidence of the distribution and 
tion of whales of economic value. 
. Generally to extend the knowledge of Antarctica, 
ially with a view to obtaining further scientific data 
economic importance. 
4. To investigate the meteorological and magnetic 
conditions of the Ross Sea area and at Cape Ann in con- 
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nection with their influence on similar conditions in Aus- 
tralasia and South Africa respectively. 

While the expedition is to-be gone six years, it will not 
be cut off from contact with the civilized world, because 
it will take along a fairly powerful wireless set. 

The famous exploration ship Terra Nova will take 
the expedition to the southernmost parts reachable. 





Copying press on high wave lengths at an A. E. F. station at Neuweid, 
across the Rhine 


Magnifying Sound Four or Five Million Times 


MAN’S voice can be made as loud as the cannon’s 

roar; it can be heard two or twenty miles. The 
ticking of a watch can be amplified until it sounds like 
breakers on an ocean cliff. 

In the stadium at Golden-Gate park the ticking of a 
watch was made audible all over the grandstand while 
an athletic meet was in progress. Captain Robert W. A. 
Brewer, an experimenter, moved off 2.000 feet and spoke 
quietly to his dog, and the dog couldn’t be held. A 
wireless station recently received a telephoned message 
from Europe, and through its amplifier startled duck 
hunters in the marshes eight miles away. 


Wireless Compass Station Established at 
San Diego, Cal. 


OFF ICIAL announcement is made that the Navy De- 

partment will establish a radio compass station at 
San Diego, Cal. This will permit inbound naval or 
merchant shipping to adjust compasses through informa- 
tion flashed from the Point Loma Station. 
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The Future of Wireless and Aviation 


GPEAKIN G at a luncheon of the Aldwych Club recent- 
ly, Godfrey Isaacs, managing director of the British 
Marconi Company, told of a new plan his company had 
for enabling aviators to tell where they were. After 
mentioning the wireless direction finder, Mr. Isaacs said: 
“A further development had given them a new trans- 
mitter, which would project into the air a wide divergent 
beam, something like a searchlight without the light, 
which would extend over any area required, or, if it 
was desired, a concentrated beam over some small place, 
and those beams would convey to the men in the sky 
automatically the name of the place they were passing 
over. 

“Assuming that a man was passing over the town of 
Guildford ; from the moment he traversed the region over 
which this beam was playing he would receive the signal, 
‘This is Guildford,’ and would continue to receive that 
signal as long as he was over Guildford and no longer. 
In the same way, if he was passing over Windsor Forest 
he would be told, ‘This is Windsor Forest,’ and when 
he came to his aerodrome a beam would tell him ‘This is 
Hendon Aerodrome!’ In that way he thought that one 
of the greatest dangers to pilots in fog and in darkness 
was. disposed of. 

“Tt required very little imagination to see, a little while 
hence, some thousands or tens of thousands of names 
being projected into the skies, so that in whatever part of 
the world an aeroplane might travel, it would be told 
continuously and automatically where it was. It would 
be as easy to learn in the skies where they were as in a 
railway train when they looked out of the window to 
see the name of a station. 

“Similarly these beams could be equipped to lightships 
or to buoys in fixed and defined positions, so that even 
when passing over the sea one would know exactly where 
one was. When that position of things had developed 
pilots would no longer lose themselves, wherever they 
might be.” . 

nlarging on the commercial possibilities Of wireless, 
Mr. Isaacs said: 

“A cable required a very big capital outlay, its cost of 
maintenance was very considerable, and its capacity for 
traffic was limited. The cost of a wireless telegraph 
station was moderate, the cost of maintenance was small, 
and the capacity for traffic was practically unlimited. _ 

“Wireless to-day could do 180 words a minute simplex 
and 300 words a minute duplex. It would require but a 
very small mechanical improvement to double and quadru- 
ple that number of words transmitted by wireless.” He 
was quite satisfied that so soon as wireless traffic needed 
the greater speed of transmission mechanical improve- 
ments would be introduced, and they would get some- 
thing in the neighborhood of 600 words a minute. 
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Wireless Telegraphy on Board British Ships 


LOR? SOMERLEYTON’S bill to make further pro- 
vision with respect to wireless telegraphy on British 
ships has been issued. It provides that every sea-going 
British ship registered in the United Kingdom, being a 
passenger steamer or a ship of 1,600 tons gross tonnage 
or upwards, shall be provided with a wireless telegraph 
installation, and shall maintain a wireless telegraph ser- 
vice which shall be at least sufficient to comply with the 
rules made for the purpose under. this Act, and shall be 
provided with one or more certified operators and 
watchers. 
The Board of Trade may exempt any ships if they are 
of opinion that, having regard to the nature of the 
voyages or other circumstances the provision of a wireless 
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apparatus is unnecessary or unreasonable. The Board of 
Trade, in consultation with the Postmaster-General, shall 
make rules prescribing the nature of the wireless tel. 
egraph installation to be provided, of the services to be 
maintained, and the number of operators and watchers 
to be carried. If this section is not complied with the 
master or-owner of the ship shall be liable in respect of 
each offense to a fine not exceeding £500, and any such 
offense may be prosecuted summarily, but if the offense 
is prosecuted summarily the fine shall not exceed £100, 

“Passenger steamer” shall mean a steamer which car- 
ries more than twelve passengers. 


Cs 


New Wireless Station to Be Built in Cincinnati 


CAPTAIN J. P. GRAY, of Washington, a member 

of the U. S. Coast Guard service, recently visited 
Cincinnati to make a preliminary survey of possible loca- 
tions for a Government wireless station there. It will be 
used for the army, the Weather bureau and other depart- 
ments. 
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Dutch East Indies Get Wireless Station 


A CCORDING to the Dutch East Indian Commercial 

Review, a wireless station is now being erected in 
the Dutch East Indies to transmit messages from Holland 
direct to the East Indies without relay. The Review 
says: “The receiving station for the wireless communi- 
cation between Holland and the Dutch Indies will be 
erected aty,Boxmeer (North Brabant), the sending station 
near Apeldoorn (Gelderland). The station near Apel- 
doorn gets six masts, 210 meters high. The distance 
between Holland and its D. E. I. colonies is 11,000 kilo- 
meters, and this distance will be reached without sub- 
stations.” 
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Wireless Aids President Wilson in Governmental Work 


[ NDICATING that the public business—or at least 

some of the public business— was not to suffer while 
he was away, President Wilson signed appropriation bills 
aboard the George Washington and a wireless was sent 
the White House that they had become law. 

Such action has been approved by the Attorney-Gen- 
eral, and was taken by the President when the first Ur- 
gent Deficiency Bill was passed. 

The ship is American territory. The White House 
has become a floatifég one. 
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Wireless Telephones Aboard Merchant Ships 


FoXPERIMENTS in wireless telephony from a mer- 

chant vessel, conducted recently aboard the steam- 
ship Parismina as she was on her way back from Colon 
to New Orleans, met with great success. 

Should the experiments prove wholly successful, the 
wireless telephone may supplement the wireless telegraph, 
now a part of the equipment of practically every ship that 
goes to sea. Officers in charge of the tests have not yet 
made a report but it is understood that the experiment 
bore out the fondest hopes of those in charge. 

The messages, from reports, were picked up perfectly 
at shore stations and the voice was heard as distinctly 
as is the every-day telephone conversation on shore. 

Replies as received from radio operators at sea showed 
that the voice was distinctly heard, even at long distances. 
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In the Wireless Room With Marconi 


HE Italian who has most appealed to the American 

imagination, however, is Guglielmo Marconi, says 
Isaac Marcosson, in the Saturday Evening Post, “I did 
not meet him until after the outbreak of the war, but 
I saw him many times and in varied circumstances—at 
sea, in London, and in Rome. Marconi is slight, nervous, 
emotional. He speaks English fluently and his wife was 
English. He is one of the most accessible of men and 
from long experience knows the interviewing ropes. 

“In war as in peace his greatest invention has an im- 
mense value. Without wireless some of the most vital 
phases of the great struggle would have been impossible. 
The historic S O S call of distress, flashed across the 
troubled seas, is the world’s supreme life saver. 

“Marconi made possible one of the unique experiences 
I had in the war,” the writer notes. “In July, 1917, we 
were fellow passengers on the old American liner St. 
Paul, then bound from New York to Liverpool.. Then— 
as throughout the war—the wireless room on a steamer 
was a sacred and inaccessible domain. Only the ship’s 
officers were allowed to enter it. 

“One night when we were in the heart of the danger 
zone—and the submarines were then at their worst— 
Marconi came to my stateroom and said: ‘Would you 
like to hear how some of the German lies sound in the 
air.’ 

“He referred to the German Admiralty wireless reports 
that were sent out nightly with the news of Teutonic 
successes. 

“*Yes,’ I responded. 

“*All right,’ he replied; ‘let’s go up into the wireless 
room.’ 

“We climbed up a slippery ladder and found ourselves 
in a tiny room where the operator sat at his instruments 
with the receivers at his ears. 

“Instinctively Marconi took the receiver from the oper- 
ator’s head and put it on his own. The master of wireless 
was on the job. 

“Then handing the receiver to me he said: 

“*You can now hear the whole world at war talking.’ ” 

“T listened. To me it was simply a jumble of dots and 
dashes. Yet that melange of sound was Germany, En- 
gland, France, America and Italy throwing the fateful 
news of the day out into the unplumbed spaces.” 

Marconi and Gabriele d’Annunzio, the Italian poet- 
soldier, are close friends, Mr. Marcosson observes. Each 
has a sense of humor strong even in misfortune. Mar- 
coni lost an eye in an automobile accident in France and 
D’Annunzio lost one in aerial combat. 

“During the trip to which I have.just referred Marconi 
showed me a telegram which he had recently received 
from the poet, which read, as‘I recall it: 

““We are now two souls with but a single pair of 


eyes. D’ANNUNZzIO.’” 
Wireless Whi 

[? will be a great day when wireless telephony is so 

perfected that a man can have a receiver in his hat 
and be managed by his wife all the time. 
_ “We were much jammed by strong wireless signals not 
intended for us,” Captain Alcock said of the great ocean 
flight. Big field up there. Great newspapers will have 
a fleet of planes on the roof where we now have pigeons, 
and alert young aviator-reporters on dull nights will get 
an order something like this: “Jones, take the Blurb 4-11- 
4, tethered at the northeast corner of the building, go 
p a couple of miles and see if you can pick up a bit 
ot live news.” 

A miscellaneous collection of wireless apparatus lay 
ona counter in an electrical store which is the rendezvous 
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of New York wireless amateurs, and a salesman explained 
that it was pre-war apparatus which was being sold out 
at special prices. 

An amateur stood gazing at a loose coupler which 
would have been the pride of any amateur a few years 
ago. The salesman, seeing the interested look of the 
amateur, approached. “Would you like to buy that loose 
coupler cheap?” he said. With a sudden look of scorn 
the seemingly interested amateur replied : 

“Naw! I outgrew that stuff long ago. I was just 
looking at it as a matter of historic interest.” And that is 
precisely the way things go with these ambitious young 
Americans who dabble in wireless. 


Brooklyn Navy Yard Uses Radio Compass 


"THE radio compass device has reached such a state 

of development that navigators at the Brooklyn Navy 
Yard are enabled to give bearings to ships lost in fog 
off the Atlantic coast. 





Left to right—Lieutenant Durrant, wireless operator; Major G. H. Scott, 
navigator; Major Cook (coatless), part of the crew of the R34, the 
dirigible that crossed the Atlantic 


The vessels wire the Naval Communications Office 
when they want assistance. Then, with the aid of several 
stations, the office fixes the ships’ locations and they can 
proceed without waiting for clear weather. 


Increased Wireless Service Across the Pacific 


‘FHE present capacity of naval radio transmission 
across the Pacific ocean will be increased to six times 
the present capacity by the installation of several auto- 
matic high speed sending and receiving apparatus on the 
San Francisco-Pearl Harbor lines and the opening of a 
second trans-Pacific radio circuit. Plans for the improved 
service have already been made in Japan according to 
the report. 
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The Speed of Electricity 


By A. E. Kennelly, Dr. Sc., A. M. 


Vice-President National Wireless Association 
Professor of Electrical Engineering at Harvard University ; 
President of the Institute of Radio Engineers 


‘THE speed of electricity is generally known to be very 

great, but when a specific question is asked as to 
what is the speed of electrical transmission of signals 
over wires, as in telephony, or over a wire and the 
ground, as in telegraphy, or over the ground alone, as 
ine radio communication, it is very difficult to find a 
precise answer. Nevertheless, the answer to such a ques- 
tion is of great practical importance in certain engineer- 
ing undertakings, such as the establishment of the longi- 
tude of a station by electric signals from another station 
whose longitude is already established. Moreover, the 
subject is of great intellectual interest. Its study has 
occupied the lives of many scientific investigators. The 
boundaries of this field of inquiry are far reaching and 
numerous. They touch upon relativity, the question of 
infinity in space and time, and the very framework of 
the known universe. It is only proposed to discuss here 
a very small part of this vast subject; namely, the speed 
of electricity insofar as it relates to electric signals, and 
particularly to radio signals. 


Very Brier History 


Prior to Maxwell’s time, the speed of electricity over 
wires was considered as distinct from the speed of light, 
both experimentally and philosophically, It was realized 
that the speed of electricity was numerically of the same 
order as that of light; but the phenomena were regarded 
as independent. Wheatstone, in 1834, made some labora- 
tory measurements, with a revolving mirror, on the delay 
of a spark discharge across a gap in the middle of a long 
wire loop, as compared with a spark across the sending 
terminals, from which the apparent speed of the current 
over the wire was 463,500 kilometers per second; but 
very different results were obtained in various repetitions 
of the experiment; so that this method of making the 
measurement was for a long time discredited. 

Maxwell’s theory, in 1867, of light as an electromag- 
netic phenomenon, changed the aspect of the question. 
Assuming that the theory was reliable, it became un- 
necessary to measure the speed of electrical currents, be- 
cause the speed of light had already been measured with 
a fair degree of precision, and bid fair to be measured 

with yet greater precision in the future. 

Maxwell’s theory, when first enunciated, depended in 
a large measure for confirmation upon the corollary that 
the speed v of transmitting electromagnetic disturbances 
perpendicular to their wave front is 

1 cm. 

v=— — 

Vk sec. 
where k is the dielectric permittivity of the medium, or 
its “specific inductive capacity,” and p» its magnetic per- 
meability. This latter value is unity in vacuo and very 
nearly unity in all nonmagnetic substances. Consequently, 
if the permittivity of the medium were quadrupled, the 
speed should be halved. But the ratio of the velocity of 
light in vacuo to that in a nonmagnetic solid transparent 
medium, such as glass, is optically defined as its “index 
of refraction” » so that the index of refraction of a 
transparent dielectric should be numerically equal to the 
square root of its permittivity k. In a fair number of 
instances, the agreement between measured values of 
vy and \/ k was found to be satisfactory, especially when 

k was measured at relatively high frequencies. 
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Maxwell’s theory also received support from the fact 
that it required the ratio of the units in the electrostatic 
and magnetic C. G. S. systems to be simple functions of 
the velocity v of electromagnetic wave propagation, or of 
light. Thus, taking the units of capacitance, if an air 
condenser had its capacitance measured in abfarads and 
also in statfarads, the number of statfarads should be 
v® times the number of abfarads. This ratio checked 
satisfactorily, and is now regarded as perhaps the most 


en 
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Sir Charles Wheatstone in 1834 added to the knowledge of electrical 
measurements by his research work and laboratory experiments 


peee method of determining inferentially the velocity of 
ight. 

Hertz’s experimental researches with electromagnetic 
waves have confirmed Maxwell’s theory, and have ¢ 
tablished the belief that light is an electromagnetic wave 
disturbance, optically differing only from electromagnetic 
waves of the laboratory, in wave length or accompanying 
frequency.* 

The velocity of light has been measured by optical 
methods} and the best mean result is generally taken as 
v=299,860 km. per second, or 2.9986 10"® cm. per sec. 
The question as to whether this velocity varies with the 
wave length, has been hitherto answered in the negative, 
by various astronomical observations, so far as the wave 

*The condition of polarisation of light is here left out of consideration. 
Radio waves are generally agreed to be not merely long-wave light; 
also polarised light. 


tEncyclopaedia Brittanica “Light,” 11th Edition; also Bulletin of the 
Bureau of Standards, Vol. 3, No. 4, page 603, 1907. 
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jengths in or near the visible spectrum are concerned, and 
also so far as concerns the longer electromagnetic waves 
of the electric laboratory, by the fact that the best value 
of v obtained from the measurements ofthe ratios be- 
tween electrostatic and electromagnetic units, at very 
low frequencies, are in agreement with the value of v 
obtained in optical measurements at luminous frequencies, 
estimated as lying say between 410"* and 10** cycles 
per second. 

Summing up the accepted beliefs concerning the speed 
of electromagnetic disturbances in straight lines, we 
may say that, for practical purposes, the velocity v 
is very nearly 300,000 km. per second, in vacuo or free 
space, and is independent of the frequency or wave length. 
In air, at standard temperature ayd pressure, the value of 
k is taken as 1.00055, as against unity for vacuum; so 
that the speed of transmission in air is taken as less than 
in free space in the ratio, of 1.00028, or only about 3 


Lord Rayleigh, noted for his discovery of argon, also contributed to the 
knowledge of electrical measurements by his discovery of the laws of 
“group speed” of waves 
parts per myriad. The difference between the speed of 
propagation in air or in vacuo is therefore relatively very 
small from an engineering point of view. In rarified air, 
the retardation of velocity is to be considered as still 

less, or the velocity is still nearer to v in vacuo. 


VELOCITY OF TRANSMISSION OvER WIRES 


Granting that electromagnetic disturbances move in the 
free space with the uniform speed v, as above defined, 
the next question is what is the speed at which they 
move over conductors? 

The answer is that the speed of disturbances over con- 
ductors is always less than that in free space. If the 
conductors are, say, two parallel copper wires, insulated 
in and separated by a solid nonmagnetic dielectric of 
permittivity k, as measured as the proper frequency, then 
the speed of disturbance in the dielectric would be ex- 

v 
pected to be \/~¢ But even if the. dielectric medium 
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surrounding the two wires is air, for which & is sub- 
stantially unity, and their distance apart remains: uni- 
form, the speed. of transmitting electromagnetic disturb- 
ances in the air would be v; but the speed of conducting 
the disturbance along the wires would be less than v; 
owing to attenuation or absorption of energy into the 
conductors, or into the insulators supporting the 
conductors; or finally into the air itself. In other 
words, the speed of transmitting electric signals 
over the wires would be less than the speed of trans- 
mitting electromagnetic-signal disturbances through the 
air alone, owing to loss of energy in the wires, or in 
the insulation. It is believed that if there were no loss 
of energy, the speed of transmitting the signals over the 
wires would be v, the same as the speed in a straight 
line through the air. Suppose, for example, that an elec- 
trical dot impulse, of rectangular wave form, is started 
off along a pair of parallel aerial telegraph line wires 
from the sending end.. The impulse travels through the 
air guided by the wires, Owing to resistances losses of 
various kinds, the impulse attenuates, and also changes its 
wave shape as it proceeds, so that it arrives at the distant 
end, no longer as a rectangular wave impulse, but as a 
rounded wave rising gradually from zero to a maximum. 
The instant when the wave is considered to arrive at the 
receiving station would depend upon the sensitiveness of 
the receiving device. A highly sensitive receiver would 
be likely to register an earlier arrival than a receiver 
which only responded to the crest value of the incoming 
wave. The speed of transmission thus not only becomes 
lower than the speed of advance through the air; but 
it also becomes difficult to assign. , The higher the linear 
resistance of the wires, the greater the capacitance of the 
insulators supporting the wires, and the greater the ef- 
fective radiation resistance of the system, by which the 
energy in the advancing wave becomes dissipated, either 
in heating the conductor, or magnetising it internally, or 
charging the insulators, or radiating off sideways, the 
lower the speed of signal transmission would appear to 
be, as judged by the interval of time between an instru- 
ment at the sending station recording the starting of the 
wave, and a similar instrument at the receiving station 
recording its arrival. If, however, the wires could be 
made perfectly conductive and the insulators made com- 
pletely nonabsorptive—so that there were no resistances 
and no energy losses—then we should expect to measure 
a speed of transmission of signals over wires equal to v 
the speed of advance through air. In practice, these 
ideal conditions are unattainable, and the apparent speed 
of signal transmission over conductors is always less, and 
sometimes much less than the speed v of waves in the 
dielectric, after allowing for its permittivity k. Conse- 
quently, the speed of signal transmission becomes an 
indefinite quantity, always less than v, but having its 
value dependent upon various considerations affecting 
the conductors, including also conditions in the receiving 
instrument. 


Group VELocIty oF Waves OvER WIRES 


If, instead of sending separate impulses or discrete 
signals over a pair of parallel wires, we send a train of 
simple alternating-current waves at a steady frequency, 
then the meaning of the phrase “speed of electric trans- 
mission over wires” becomes definite, but still slightly 
different from that of v the “speed of electric transmis- 
sion through air.” As was pointed out by Rayleigh, 
what is observed with alternating-current waves is the 
“group speed” of the waves, which is not identical with, 
and is less than, the speed of the wave disturbance. The 
difference is again due to the attenuation or decay of the 
waves, from losses occurring during transmission. The 
successively arriving waves are weakened by these losses, 
but they still remajn sinusoidal in shape. The distortions 
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in wave shape of simple alternating-current waves ad- 
vancing over uniform aerial conductors, due to attenua- 
tion, are such as still leave the arriving waves of simple 
alternating-current form. The wave length of the train 
is apparently diminished, and the velocity of arrival is 
apparently diminished, but the frequency or number of 
waves arriving per second remains the same as the fre- 
quency of the waves delivered by the alternator at the 
sending end. The lower the resistances and losses of 
energy in transmission, the more nearly the group speed, 
or apparent velocity of motion, approaches the speed v 
of the wave disturbance for unguided waves in air. More- 
over, the higher the frequency, the less the deviation of 
group speed from wave speed, other conditions remaining 
the same. 

A crude analogy to the phenomenon of group speed 
retardation is presented in the case of waves of infantry 
advancing over a plain, and subjected to a progressive 
attenuation or destruction by gunfire. Each successive 
wave may, at regular intervals, start off and proceed 
throughout the journey with a uniform speed of, say, 3 
km. per hour. If the distance to be traversed is just 
3 km., the waves without any attenuation would take 
just one hour to make the journey. But with attenuation, 
the leading wave may be completely destroyed before it 
reaches its destination. If the speed of transmission is 
measured by the time that elapses before a wave registers 
its arrival, this group speed may work out very ap- 
preciably less than the actual 3 km. per hour at which the 
advance of each unit is being made. The case of electric 
wave transmission under consideration does not contem- 
plate the extinction of.entire waves, and the attenuation is 
a more gradual and regular process; but in both cases, 
the cause of the retardation is the same. 

In laboratory measurements made on the speed of 
alternating-current waves over parallel wires in air, the 
group speed has been found to agree very closely with 
that of v, after allowance has been made for attenuation. 
A number of such measurements have been published.* 

We may, therefore, sum up the matter of alternating- 
current wave transmission over uniform wires by saying 
that the observed group speed under favorable conditions 
can be brought very nearly up to v, and that in other 
cases where the conditions yet remain simple, the re- 
duction in the apparent or group speed can be explained. 


SPEED OF TRANSMISSION OF RADIO WAVES 


A long train of radio waves advancing hemispherically 
over the conducting surface of the sea may be regarded as 
a case of alternating-current transmission over a large 
conducting surface. If the sea were a perfect electric 
conductor, and if the earth were flat, and the atmosphere 
a perfect insulator of k=1 throughout, we should ex- 
pect that the observed group speed of transmission would 
be identical with v the speed of wave transmission in 
space. The question is, what will be the speed over a 
spheroidal earth with actually imperfect conductivity in 
the land and sea, and imperfect insulation in the atmo- 
sphere? The curvature of the earth will have a certain 
retarding influence, owing to the interference of per- 
petually bending alternating currents, or what corre- 
sponds to diffractiont in optics. The imperfect con- 
ductivity of the surface and the imperfect insulation of 
the atmosphere involve losses of energy which probably 
tend to reduce the group velocity. Moreover, these fac- 
tors are not independent, but mutually influence one an- 
other. Thus, the conductivity of the ground surface 
affects the diffraction, and so also does the question of 
conductivity in the upper layers of the earth’s atmosphere. 


*See a paper by Saunders “On the Veloci 
the Physical Review for 1896, Vol. 4, page 8 


. Vol. 

the subject appears in this article. 
+The Transmission of Electric Waves over the Surface of the 
ve, F. R. i rans., ol, 215, pp. 


by A. E. H. a il. . 
1915. This paper contains a bibliography of the Subject. 


of Electrical Waves”, in 
A good bibliography of 


Earth, 
105-131, 
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There seems to have been only one series of measure- 
ments, thus far published, concerning the group speed 
of radio signals. This series was made in 1913, by a 
French commission, in a determination of the difference 
of longitude between stations in Paris, France, and Wash- 
ington, D. C., with the aid of radio signals.* The great- 
circle distance between these stations is given as 6175 
km. The received radio signals were photographically 
recorded. The report states that the transmission interval 
of these waves was found to be 0.021 second. If we 
assume that this value is exact to the last decimal, the 
group speed would be 6175/0.021 = 294.050 km./sec., 
which is approximately 2 per cent less than v. Probably 
all that we are justified in inferring is that the difference 
between the group speed and v was not great. 

If the group speed of alternating-current radio signals 
traveling around the globe did not differ appreciably 
from v, then because the distance from any point on the 
earth to its antipodes is very nearly 20,000 km., it follows 
that the time required for the waves to leave a sending 
antenna, run around the world and reach the antipodal 
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James Clerk Maxwell who, in 1867, advanced the theory that light was 
. an electromagnetic phenomenon 


20,000 1 

=—th second. We must ex- 
300,000 15 
pect the actual time to be a little longer than this. Just 
how much longer, we cannot know assuredly until 
measurements over similarly long radio distances have 
been secured. At present, they are very difficult to secure. 
It will be surprising, however, if the semi-girdling time 
exceeds the v-time of 1/15th second by more than a few 
per cent. It is generally believed that the actual time 1s 
not very much greater than the v-time. : 

It is interesting to reflect that all the nations of the 
world are thus either actually, or potentially, in probable 
mutual radio connection within less than one-tenth of a 
second of time. On a strict v-time basis, they would 
certainly all be wit!.in one-fifteenth second. 

It seems unreasonable to expect that we mortals can 
indefinitely continue to maintain differences of language, 
of customs, of laws, or of weights and measures, on the 
surface of a radio deci-second globe. In this thought 
there is brotherhood and mutual good cheer. 


~*Comptes Rendus, June 13th, 1916. Vol. 162, pp. 899-903. 
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Across the Ocean on the NC -4 


The Personal Narrative of the Wireless Operator 
on the Naval Seaplane Which First Spanned 
the Atlantic in an Historical Air Flight 


‘By Ensign Herbert C. Rodd 


I EXPECT that it is up to me to tell, as best 

I can, just what happened in wireless when 
the NC-4 made the historic flight across the 
Atlantic. 

The explanation of how the radio equipment 
was used, and the very great assistance it af- 
forded us, presents no difficulty ; but the thing 
which I find very hard to reconcile with this 
workaday job is bathing the task in the flood- 
light of an heroic action. I simply cannot 
view it that way. The wireless operation of 
the NC-4’s equipment was carefully planned 
and easily executed ; I must say at the start it 
required no spécial effort of the superhuman 
order, as' many of the descriptive writers have | 
pictured it. ._My principal impression of the 
part I. played in the history-making episode is 
a sense of gratification that the selection of 
this task happened to fall on me. 

The flight in itself was extremely interesting, 
and | can truthfully say that the success of the 
wireless communication exceeded all my fond- 
est expectations. If I can convey in this article 
and its successors, exactly what was accom- 
plished in radio communication during the 
flight, tell the tale without any embellishments 
and make the reader understand by inference, 
more than by power of descriptive writing, how 
fascinating the manipulation of the apparatus 
became, then I will feel that the purpose of 
these articles has been achieved. 

Let me first briefly describe the apparatus 
The NC-4 had a 500-watt propeller-driven 
spark transmitter, a 5-watt battery-driven telephone trans- 
mitter, an aircraft type receiver and a radio compass 
equipment consisting of a revolving set of coils operating 


in conjunction with a compass control panel and an am-’ 


plifier. Transmission and reception was arranged for 
either on an antenna stretched between the skid fins on 
the upper plane, or ona single-wire trailing antenna. The 
apparatus was located in the aft portion of the boat and 
was arranged as shown in one of the photographs accom- 
panying this article. 

In this photograph the reel of the trailing antenna may 
be seen to the extreme right. Alongside is the variometer 
assembly for the spark transmitter. A large special send- 
receive switch was mounted against the side of the boat; 
below this on the table may be seen the telephone transmit- 
ter and the switch by means of which the amplifier could 
be used in conjunction with the compass equipment or 
with the standard receiver. The wave length of 1,500 
meters was the one arranged for most efficient operation 
of the compass. The inter-communicating telephone sys- 
tem was arranged so that the radiophone could be used 
by either Commander Read, located forward in the craft, 
or by myself as operator. 

During the trans-Atlantic flight I kept a very complete 
log and this enables me to describe nearly everything that 
happened, right from the beginning. I am unable to give 


s 


Ensign Rodd 


the exact wave length on which each com- 
munication was copied, but it may be generally 
understood in all that follows that 1,500 me- 
ters was used by the destroyers, except when 
I requested them to transmit on 1,200, 952 or 
756 in order to eliminate interference. Com- 
munications from the NC-4 were transmitted 
on a wave length of 425 meters. As we passed 
each destroyer the time by the clock was 
immediately broadcasted on 756 meters and 
this information was then broadcasted by me 
on 425 meters. 

Dispensing now with the earlier prepara- 
tions preliminary to the actual attempt to fly 
across the ocean, it may be said that it was 
on May 6th at 3:30 in the morning when the 
radio installation on the NC-4 was completed. 
Within an hour we were expected to make 
ready for the start, but an unfavorable weather 
report came in and’ the flight was delayed, 
giving me the opportunity to spend most of 
the day in the boat selecting vacuum tubes 
for both the amplifier and continuous wave 
transmitter. 

When Norfolk station began on the after- 
noon schedule, I took bearings, to make sure 
that the fixed condensers in the radio control 
panel were adjusted to 1,500 meters. A wave- 
meter had verified the adjustment, but no 
tests had been made with the station actually 
working. The variable condenser in the con- 
trol panel had a capacity of but .0005 ; because 
of the extra weight of larger condensers a 
fixed capacity was shunted across each variable. 

There had been no opportunity to test the radio ap- 
paratus in flight, and it looked very much as if the 
NC-4 would leave Rockaway without knowing whether 
things would function when the plane took the air. On 
the. following day, however, the weather cleared and at 
5 in the afternoon we had everything in readiness to 
make a test flight. The boat was taken out on the run- 
way and just as we were about to slip down into the 
water the engineer officer put his ‘foot through the 
generator’s propeller, breaking both blades. This ac- 
cident was due to the fact that the center engine was 
running and its tractor propeller had caused the air 
screw of the small generator to run at such high speed 
that it was not seen. 

A most unfortunate accident also occurred at this 
time. Chief Special Mechanic E. Harry Howard caught 
his hand in the propeller, severing the member complete- 
ly at the wrist. He showed a great amount of grit by 
refusing to be helped down from the plane, and so 
challenged our admiration that had it not been our last 
chance for the test flight, we certainly would have given 
it up for the day. It was rather rough on Howard to 
be eliminated from the flight at this late date and we 
all extended our deepest sympathy to him. 

There was no time to be lost, however, as it was 
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growing dark, and when I told the Navigator that it 
would probably take fiftéen minutes to change the 
generator air screw, it was decided that we would leave 
without effecting repairs. 

This flight gave me an opportunity to test the con- 
tinuous wave transmitter with the station at Rockaway. 
The skid-fin antenna was used and the buzzer sig- 
nals were easily readable in the air. I found, how- 
ever, that the telephone did not work to full satis- 
faction, except when the plane had come to rest 
on the water with the motors stopped. This was 
the first time I had tried out the trailing antenna 
arrangements. and, the. ease of operation of the 
metal reel surprised me. We remained in the air 
about two hours, which gave me the opportunity 
to hear a sufficient number of distant stations with 
the amplifier and warranted no worry on that 
score. 

The following morning. at 4:30 the eventful 
moment of the start arrived, for it was then that 
we were awakened and told to make our final 
preparations for the departure. At 8 o'clock 
everything was ready; all.mechanical and elec- 
trical needs had been provided for and food and 
coffee in Thermos bottles had been put aboard. 
Especially thorough was the preparation for per- 
sonal solace in the form of nicotine. Each man 
had been allowed five pounds for personal effects, 
exclusive of his flying equipment. Kit bags made 
of light balloon fabric were provided, and I feel 
quite certain that had these been weighed after 
they had been put aboard, they would have found 
that the limit was well exceeded on account of the 
generous stock of cigarettes supplied for each man. Asa 
final touch, Captain Irwin presented members of the crew 
with four-ieaf clovers. 

We left Rockaway at 10 in the morning of the 8th 
of May, my seaplane getting off just after the NC-3 and 
just before the NC-1. ‘ Several other planes accompanied 
us for a distance of perhaps 25 miles; these were equip- 
ped with moving picture cameras and recorded the early 
stages of the eventful trip. 

It did not take me long to get down to business. The 
immediate result was nearly fatal, for I was ready to 
jump out of the cockpit with joy when, upon throwing 
in the field switch and depressing the key, a beautiful 
spark note greeted my ears through the head phones. 

It was a great relief to know that everything was 
hooked up properly, for I had feared that in the rush, 
and because of the necessity of working outside of the 
hangars at night with a poor light, we might have mixed 
up our power leads. When I adjusted the variometer it 
showed a radiation of 3 amperes on the skid-fin antenna, 
and the NC-l came back immediately, saying that my 
spark was good. A little personal touch was added then 
by a good-luck message which came to me through the 
ether signed by Wise, Jones, Parks and all the rest— 
radio electricians who had worked to get us in shape. 

Twenty-seven. minutes after we hopped off, all three 
of the NC craft had adjusted things and we were in 
communication with each other. Three minutes later 
New York and Boston broadcasted that the NC boats had 
started the trip to Halifax. It was then that I let out 
my trailing wire. 

There seemed to be something doing every minute. 
Less than three-quarters of an hour after we had started 
there came a congratulatory and goodluck message from 
Admiral Coffman, Commandant of the Third Naval Dis- 
trict. Within five minutes I received a long message 
via Rockaway which had come from Admiral Knapp in 
London, stating that the British Air Ministry had made 
arrangements to extend every facility and convenience 
to the NC flying boats at Plymouth when the trans- 


The wireless agpertins located in the aft part of the NC-4. 
seen the reel o ili 

switch is attached to side of boat; below 
for amplifier to be used in conjunction with compass equipment or standard receiver 
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Atlantic flight had been completed. We were offered 
the Air Station in the Scilly Islands as a temporary repair 
or refueling point. I recall that at the time this message 
seemed a little far fetched, but with it came a feeling of 
appreciation of the undeniable cordiality of the British 
and their interest in our success. 


; f To the right may be 
the trailing antenna, ——— is the variometer; the send-receive 
at the telephone transmitter and switch 


Fire Island called a few minutes later and wished us 
good luck. We had then been in the air less than an 
hour and a half, and I told Rockaway “Everything O. K. 
2,000 feet altitude.” As I completed this message, I 
heard Norfolk transmitting on 952 meters, 400 miles 
distant. 

About this time my deep cupped receiving helmet had 
become uncomfortable and I changed to one which em- 
ployed ordinary bath sponges, a helmet which had been 
made at Hampton Roads by Lieutenant-Commander 
Taylor—one which I had used with great comfort and 
success during flights totaling several hundred hours. It 
might be of interest to note here that Commander Read 
wore the helmet which had been supplied throughout the 
entire flight, a very creditable performance because pilots 
have always worn this type of helmet with reluctance, 
showing a decided preference for the ordinary type which 
is much lighter. : ' 

We passed Montauk after one hour and fifty minutes 
of flying. It was here that I got a bearing on Philadel- 
phia on the 1,500 meter wave length. It checked up 
roughly and the signals came in loud on the radio 
compass. This early indication that the direction finding 
apparatus was O. K. was very reassuring. 

During the next hour I heard the NC-3 working with 
destroyers No. 1 and No. 2 which lay off Boston and 
were sending weather reports. New York also asked us 
to listen for his telephone at 1,200 meters, but it was 
not audible. Then I heard the operator at Siasconset 
station asking if we had anything for him. A message 
from Assistant Secretary of the Navy Roosevelt arrived 
a minute later. 

The next use of the apparatus was of a practical order, 
demonstrating its value in navigation. The 1 o’clock time 
tick from the high power station at Arlington came in 
strongly, and I switched on to the Navigator’s phones so 
that he could check his chronometers. Immediately after- 
ward the air station at Chatham requested our position, 
and relayed a message from the “Baltimore” at Halifax, 
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giving weather conditions at that point. This report 
contained the disturbing information that an hour earlier 
the northwest wind had a velocity of 37 miles per hour. 
As this was an important matter for the information of 
the Navigator, I immediately sent it forward to him. 

When we had been in the air four hours and a half 
the Navigator instructed me to inform the NC-3, our 
flag-plane, that we had passed over destroyer No. 1 and 
that we were now running on three motors. In spite 
of the loss of part of our propelling power we had been 
keeping up with the other planes, but for some little time 
it had been noticed that something which looked like 
oil was streaming out of one of the center motors. Had 
it not been for the leak here which drained the oil from 
the forward center engine, we would have made Halifax 
all right; but when that motor went, dead it immediately 
became evident that with our loss of altitude, which had 
been rapid, we would not be able to fiy far with only two 
engines in operation. So both center motors were cut 
off and we glided for landing. 

I tried to send during the glide, but could not get a 
spark, so the destroyers were not informed that we were 
coming down. The air screw of the generator was located 
in the propeller slip stream and it was afterward de- 
termined that the generator screw turned only when the 
center tractor was running, showing that the air speed of 
the NC-4 did not influence the speed of the generator. 

The accident which brought us down was the breaking 
of a connecting rod in one of the motors. A big piece 
was knocked out of the crankcase and it is still a matter 
for wonder that no one was hurt and that the pusher 
propeller was not injured by the flying bits of aluminum. 

Immediately after the landing I was given a message 
to send in the event that I could raise one of the stations. 
It gave our latitude and longitude and stated that we 
would probably not require assistance. I called destroyers 
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During the first five hours of the ensuing “taxi” in the 
light craft, there was a heavy sea running and it pitched 
the NC-4 about like a cockle-shell. 

While we were on the water Bar Harbor and Cape 
Sable could be heard very plainly working the NC-1 and 
the NC-3. Communications from ships 300 miles at 
sea and the responses from stations at New York and 
Boston were also heard. The practicability of the radio 
compass was illustrated in one instance by an inquiry 
from a ship, supplemented by the statement that she had 
been without astronomical observations for thirty-six 
hours; New York replied that her signals were Q R Z, 
and Montauk could hear her on the radio compass. 

Our first “casualty” then occurred, the engineer officer 
became slightly indisposed, necessitating his turning in. 
The “corpse” looked very comfortable as it lay stretched 
out on the grating with life preservers used as matresses. 

We were able to make about eight knots running on 
the two outward motors, and although it would have 
been possible to shift the air driven generator to an 
outward strut in the slip stream of the propellers, the 
situation did not seem to warrant it. We were getting 
along nicely and in making this change I recognized 
the possibility of putting a foot through the wings or 
losing a set overboard. 

Up to 10 o’clock that night the destroyers could be 
heard maintaining almost a continuous run of wireless 
conversation, inquiring whether the NC-4 had been seen 
and telling each other what course they were patrolling. 
Their signals came in so loud that they were heard by the 
Navigator in the cockpit forward, nearly fifty feet away. 
He suggested that I take bearings on them and determine 
which one was the nearest, but even though on the skid- 
fin antenna they could be heard strongly, the transmission 
was on 756 and 952 meters and the signals were inaudible 
on the compass coils. This was due to the fact that the 
range of the compass panel extended only about 
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200 meters above and below its wave length of 
1,500 meters. 

An hour after midnight we sighted a ship and 
signaled with the Aldis lamp, but received no 
answer. At another time we were within sight 
of a destroyer, but the operator was apparently 
not listening in on short wave lengths, for I sig- 
naled long and loud with a telephone set without 
any response. At two in. the morning Siascon- 
set’s signals were coming in unusually strong, 
and for an hour I hailed the shore station con- 
tinuously but could not get the operator’s atten- 
tion. Nor did anything happen when I called 
Chatham Air Station, but shortly after five in the 
morning we made the entrance of the channel at 
Chatham and it was only then that I heard the 
station there informing the destroyers that the 
Coast Guard Station had sighted the NC-4. We 
had established a long distance “taxying” record, 
having covered 125 miles in fifteen hours. 

The boat from the air station came out to meet 
us and we reached the dock at Chatham two 
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No. 1 and No. 2 at Chatham, but they were busy on higher 
wave lengths and I received no reply. I was not surprised 
at this, because all continuous wave transmitters tune 
very sharply on the receiving end, especially on the 
shorter wave lengths. Still, I thought that within an 
hour or two sombody would happen on our tune. All 
night long, whenever I noticed an opening, I sent out 
SOS signals. We were not in any danger but I figured 
the ordinary call might not attract attention. I kept up 
the sending on the buzzer, modulated with radiation 
varying from .5 to .8 ampere, according to filament input. 
There was no response. ere 


hours later. There we learned that two airplanes 
had been searching for us without success, prob- 
ably because they were not carrying wireless operators. 

A hearty reception awaited us at Chatham and the 
officers’ mess turned out a breakfast that would be hard 
to beat. Having disposed of this welcome meal, we in- 
structed the mechanics on the installation of a new motor 


and then turned in for a few hours needed sleep. 


That evening Captain Eaton drove us to the village. It 
proved to be the town in which Commander Read had 
lived when a boy, and he pointed out the house occupied 
by his father, who had been pastor of the church, and 
he also recognized the school house which he thad at- 
tended at the age of nine. 
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We stayed at Chatham for five days, experiencing a 
regular old Cape Cod Northeaster, with continuous rain 
and a wind that blew at the rate of 35 miles per hour. 
There was little to be done to the wireless equipment ; ins 
fact, the only attention required was charging the storage 
battery. This battery had run the 6-tube amplifier con- 
tinuously for 22 hours, and the continuous wave set for 
2 hours—approximately a discharge of 80 ampere hours— 
with no signs of deterioration. Visits to the plane and 
thorough inspections were daily occurrences, however, 
and everything was kept well covered with balloon fabric 
to protect it from the driving rain. 

Although every assistance and encouragement was 
given by Lieut. (j. g.) T. A. Hoopes, radio officer at 
Chatham, I must confess that at the end of the fourth day 
I would have sold at a bargain price my chances of 
making a trans-Atlantic flight. NC-4 stock went up, 
however, when on May 13th we received a favorable 
weather report, supplemented by the information that the 
weather between Trepassey and the Azores was not 
favorable for starting. This relieved our anxiety that the 
other planes at Trepassey might get good weather and 
hop off without waiting for us. 

The following morning, at ten minutes after 8 o’clock, 
we made a short flight to inspect the propellers and clear 
an oil line; during the eight minutes in the air I worked 
Chatham on the skid-fin antenna and was well satisfied 
that everything would function properly in the operation 
of the wireless equipment. At 9:07 a. m. we got away, 
and fifteen minutes later I heard in my head phones the 
news of our departure being broadcasted by wireless from 
Boston. A few minutes later the station at Fire Island 
called the C-5. This call came as a surprise to me, for 
though we had heard that the dirigible was contemplating 
a trip to Newfoundland, this was the first intimation that 
we had that she had started. Twenty minutes later we 
had passed over destroyer No. 1 and everything went 
along quietly for about an hour. Then Chatham inquired 
how much “gas” we had taken on and informed us that 
the C-5 had passed over that station at 10:10 a.m. A 
few minutes later I heard Bar Harbor call and tell me to 
stand by to receive a rush message from Washington, to 
be answered immediately and relayed to all parts of the 
world. It was a long weather report which he sent. on 
600 meters and afterward shifted to 1,400 meters. 

This: message was followed a half-hour later by a com- 
munication from Assistant Secretary of the Navy Roose- 
velt reading, “What is your position? All keenly 
interested in your progress. Good luck.” In the short 
space of two minutes the following reply had been sent: 
“Thank you for good wishes. NC-4 is 20 miles southwest 
of Seal Island, making 85 miles per hour. Read” 

Immediately’ afterward Chatham asked by wireless for 
a report for Commander Whiting, giving our total load- 
ing, amount of gasoline we were carrying and other 
details. Hardly had this communication been finished 
when Bar Harbor radioed a complimentary service mes- 
sage; it read: “Took three minutes for Roosevelt to send 
despatch to NC-4 and receive your reply. This beats all 
known records.” 

The next communication came about twenty minutes 
later; it was a weather report from Cape Sable. The 
operator at that station then told me informally by wire- 
less that we looked fine as we flew over. I replied that 
his station had looked so good to me that I had taken a 
eerie & of it, a detail apparently of great interest. to 
him for he immediately requested me to mail him a print 
of the photograph if it was good. Unfortunately I had 
only an ordinary vest pocket Kodak with a lense not 
sufficiently fast, and the picture was a failure. Not 
knowing the operator’s name, I take this opportunity of 
ee him of the reason why the souvenir has not 
arrived. 
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Shortly after noon I started working the Cruiser 
Baltimore at Halifax, telling them that we would land 
there for a few minutes, for at that time we expected to 
keep on to Trepassey. Within a half-hour we had flown 
over station No. 4 and received his positiori by wireless. 
The air then became very “bumpy” and as we were going 
into Halifax it became very difficult to remain sitting on 
the small stool with which I was provided; it was almost 
impossible to send decently. I had managed, however, 
to tell Bar Harbor that we would land soon and I must 
say that operator “DN” at that station was certainly a 
good man on the key; it was a pleasure to work fast with 
him. 

We landed at Halifax without incident, having ac- 
complished the run from Chatham in four hours. For 
this reason the storage battery still read high, but I 
observed the precaution of having it charged in the 
engine room of the “Baltimore.” Our intention to remain 
at Halifax only a few minutes was set aside by the 
necessity for changing propellers. The type which had 
been used thus far on the trip was a new one, and the 
air screws already showed signs of weakening, so it was 
decided to make a change and to delay the flight to 
Trepassey until the next morning. 

We made an auspicious start for Trepassey at eight 
minutes to 9 on the following morning, but lack of 
oil pressure in the center tractor motor forced a landing 
a half-hour later. It was then.that I established com- 
munication with the “Baitimore” and the Camperdown 
station with the small battery set. This apparatus had 
failed to reach anybody at Chatham, but without any 
changes whatever in adjustment, it worked these stations 
very well at a distance which the Navigator told me was 
18 miles. Camperdown station, however, could not hear 
the continuous wave telephone, probably because he had a 
non-oscillating circuit receiver. 

After we had remained on the water for several hours 
I copied a message from Washington via Bar Harbor 
which reported that the weather over the European end 
of the trans-Atlantic course was unfavorable; this 
certainly encouraged us, for up to that time it did not 
appear that we would have a fair chance to take off 
with the NC-1 and NC-3. 

We left the water at Story Head at 11:47 a. m., and for 
something over an hour Baltimore filled the air with 
message traffic with the station at Bar Harbor. When 
we were passing Cape Canso, about an hour and a half 
after our departure from Story Head, the “Baltimore” 
ifuired our position, which I gave him. Immediately, 
the Canadian stations began to send out broadcasts, 
requesting all ships to restrict the use of their radio, and 
each in turn wishing the NC-4 the best*of luck. Compass 
signals followed from destroyers No. 1, No. 2, No. 3 and 
No. 4, which were all audible and received without dif- 
ficulty. 

At two in the afternoon I sent instructions to des- 
troyer No. 1, the Stephens, reading: “Request change 
in procedure as follows. As soon as seaplane is sighted, 
steam on course at full. speed and continue course until 
next destroyer or station reports plane passing.” Had 
this arrangement been in effect at Chatham, it would have 
solved our difficulties, for back there we had landed just 
between two ships. 

A few minutes later I asked destroyer No. 3, the Robin- 
son, for a weather report and received it in six minutes. 
Within a half-hour the same message had been sent to 
destroyer No. 2 and his reply was also recéived in six 
minutes. 

It was ten minutes to 3 o’clock when we flew over 
destroyer No. 1 and at that time I was working with the 
Baltimore at Halifax. Captains Simpson and Lee both 
sent messages to Commander Read, who replied that he 
hoped that he Had not kept them waiting too long. Im- 
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mediately the response came back they were not the least 
bit tired. 

At 3:25 in the afternoon we passed over destroyer 
No. 2, and twenty minutes later had left No. 3 behind. It 
was about this time that I saw my first iceberg. From a 
distance the bergs looked like sailing ships, an impression 
which was also held by Lieutenant Hinton until we had 
quickly covered the distance to them. I find in my radio 
log the entry “temperature getting low’—an observation 
which was made as we passed over the ice floes. 

The multiplicity of interesting occurrences during this 
flight was again emphasized within an hour, when I 
copied the following message “Navy dirigible C-5 broke 
adrift from mooring at Pleasantville. Rip cord broke. 
No one on board. No casualties. Edwards proceeding in 
a northeasterly direction. Ten persons with instructions 
to attempt bring down with anti-aircraft fire.” It was 
just about this time the pilots sighted her, but the fact was 
not communicated to me, so no report was sent by radio. 

At 5 o’clock in the afternoon I ‘intercepted a message 
which was a bit of a shock. We had just passed station 
No. 4 when I heard No. 3 on the Azores leg tell No. 8 
that she could not arrive at the station until 1 a. m., that 
she was taking No. 3 position. This was our first in- 
timation that the other planes were about to start on the 
overseas flight. 

Ten minutes later our motive power again came into 
prominence and I sent a message to Commander Towers 
of the NC-3 at Trepassey requesting that arrangements 
be made to change our forward center motor. This 
engine was the one which was installed at Chatham and 
was of a low compression type. It was just as powerful 
as the high compression motor which we now asked for, 
but it was slightly less economical in fuel consumption, 
and a change seemed advisable. 

Within half an hour we made our landing at Trepassey 
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Bay. As we approached the harbor the Aroostook sent 
me a wireless message to be on the lookout for the NC-1 
and NC-3 as we came in. As we had surmised, they had 
made their start overseas! But our great disappointment 
was somewhat mitigated when we sighted them, for we 
then saw that their noses were turned back to Trepassey. 

As we glided down to the water with the center motor 
running I sent a message on the skid-fin antenna, punc- 
tuated by the mental hope that the mechanics would be 
ready and able to give us quick service so that the NC-4 
would be ready to start for the Azores with the others. 

Good service was forthcoming. 

We landed at 5:39 in the afternoon. Immediately 
mechanics clambered aboard and worked like demons 
all through the night. 

Little was needed in the way of attention to the wireless 
equipment. The battery was charged aboard the Aroos- 
took, new brushes were put in the spark transmitter, and 
for rubber gaskets under the cover which had pulled out 
rubber tape was substituted. There was nothing else 
required but the elimination of many spare parts which 
we were carrying and wiping up the apparatus with 3-in- 
1 oil. Every pound of superfluous weight was removed ; 
bulkhead doors were taken off, and we dispensed with 
heavy tools and an extra fresh water tank, for favorable 
weather reports over the entire course were received the 
following morning, and the start that night became 
certain. 

At 6 in the evening of May 15th we left the water at- 
Trepassey, making a landing a few minutes later to wait 
for the NC-3. The flag-plane came along within ten 
minutes took off on the great hop across the Atlantic. 

The Aroostook was immediately heard broadcasting 
the time of our departure and requesting that it be passed 
down the line to all the destroyers. 

(To be continued) 


Wireless as an Aid to Aerial Navigation 


By Roy A. Weagant 


Chief Engineer, Marconi Wireless Telegraph Co. 
of America 


ONE question which has been developed by the re- 

markable trans-Atlantic flights by aircraft is the 
great advantages to be secured by utilizing wireless 
equipment for purposes of air navigation. It is reported 
that Captain Alcock and Lieutenant Brown em- 
ployed astronomical observation for obtaining bearings, 
but I think the flight itself illustrates how unwise it is 
to depend upon this means of navigating aircraft. It is 
reported that for hours the moon or stars could not be 
seen, owing to the dense fog and drizzle. Similar handi- 
caps must be regularly expected, and it is therefore 
obvious that any consideration of the possibilities of 
cross-ocean flight on a commercial scale must make pro- 
vision for navigating instruments that function without 
visual aid. 

There are wireless instruments now available which 
provide for taking bearings under any weather condi- 
tions, and for their universal application it merely re- 
mains for the radio and aircraft engineers to get together 
and work out the details of design within the weight 
and space limitations imposed by heavier-than-air craft. 
The layman hardly appreciates that present day airplane 
wireless equipment was developed under pressure of a 
supreme emergency and that the apparatus has been 
adapted to the aircraft which existed, whereas under 
normal development airplane designers would have made 

ovision for taking care of the wireless equipment 
eatures. We can expect normal development now, 


and there can be no question that under proper super- 
vision air navigation will be greatly simplified and made 
exact by utilizing wireless aid. 

The particular apparatus which makes this possible is 
the Bellini-Tosi directive’ system, otherwise known as 
the goniometer, direction finder or radio compass. The 
operation of this device is very simple. It comprises es- 
sentially two coils fixed at right angles and another coil | 
which is rotated within the fixed coils. This exploring 
coil is connected to the wireless receiver and is moved 
through the arc of a graduated scale; when the signals 
are heard strongest in the operator’s head telephone, the 
movable pointer indicates the direction of the incoming 
signal. The geographical direction is then secured by 
a glance at the compass. It may readily be seen, there- 
fore, that if signals can be heard from two wireless sta- 
tions offering a wide angle, say, Clifden, Ireland, and 
Lyons, France, the aircraft operator flying across the 
ocean has merely to make a simple triangulation to 
get his exact bearings. 

The densest fog is no obstacle to the receipt of these 
wireless signals and it remains but to equip aircraft with 
long distance receiving apparatus to take full advantage 
of the aid of wireless in trans-ocean navigation. 

In the two epochal airplane flights made thus far there 
has been no opportunity to determine the full value of 
the directive system of wireless. The American NC 
flying boats employed the device, but only with short 
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range receivers, as the flight commanders expected to 
remain within easy receiving distance of the line of de- 
stroyers. Had long range receivers been installed the 
craft would not have had to depend upon these ships 
for bearings. The same is true of the Vimy airplane, and 
it will be interesting from a scientific point of view to 
compare results when in some future flight full advantage 
is taken of the obvious value of the long distance receiv- 
ing apparatus. 

In the speculation regarding the eventual establish- 
ment of regular ocean crossings by airplane, account 
should be taken of the entire feasibility of setting up a 
wireless path or lane which will enable aircraft to re- 
main on a course in weather when astronomical obser- 
vation is impossible. To maintain such a path would 
require merely that three high power wireless stations 
transmit signals regularly at frequent intervals and that 
a wide angle be afforded by their geographical position ; 
thus one station in America, one in Europe and one in 
Africa would be sufficient to guide aircraft on their 
courses both ways across the Atlantic. Maintenance of 
these wireless stations for that exclusive purpose would 
perhaps be prohibited by the expense, but in the not 
far distant day when trans-Atlantic aircraft will be mak- 
ing daily flights across the sea, the expense, equitably 
distributed among the air transportation companies, 
would be negligible. Up to that. point, however, it is rea- 
sonable to suppose that arrangements could be made so 
that the three wireless stations could suspend other mes- 
sage traffic operations on the “sailing” days and maintain 
their paths of signals during the hours when the flying 
crafts are crossing the ocean. 

It may be well to point out also that we have just 
begun to employ wireless transmitting apparatus on air- 
planes. In the course of normal development it is to be 
expected very soon that wireless telephone conversations 
will be held between aircraft and ships at sea. It then 
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becomes a simple matter for the aviator lost in a fog 
to get the latitude and longitude from two vessels, deter- 
mine their direction by the Bellini-Tosi system and know 
almost instantly his exact position. Another step which 
is certain of accomplishment is the utilization of wireless 
as a means of summoning aid if the aircraft is forced to 
descend on the water. The wind-driven generator which 
is now in universal use on airplanes does not function 
unless the craft is in full flight. A generator driven from 
the airplane engine is therefore essential so that wireless 
transmission may be effected when the craft is resting 
on the water. The design of a satisfactory engine drive 
and provision for charging storage batteries for use when 
the motor is not running presents no engineering dif- 
ficulties. This problem, and several others which are not 
yet worked out to the full satisfaction of radio engineers, 
are comparatively minor matters when it is considered 
that in less than a year airplane wireless apparatus has 
been developed which has a sending range of 600 miles 
and ability to receive 1,400 miles. It but remains for 
wireless equipment to be recognized as indispensable for 
aircraft as it is for ships, a matter which will be ap- 
preciated by aviators when they have had the opportunity 
of properly employing it as an invaluable navigating 
means as well as a method of summoning assistance. 


Wireless Direction Finder the Secret of Alcock’s 
Success 

OW did Captain Alcock navigate his airplane across 

the Atlantic Ocean through more than a thousand 

miles of fog and sleet so successfully? How was his 

navigator, Lieutenant Brown, able to steer the machine 

to the exact point in Ireland that the two airmen had 
announced as the terminus of their flight ? 

“There is not one chance in a million of being able 

to reach the destination with such accuracy by the ordi- 

nary instruments of navigation,” says Grover C. Loening, 


The R-34 hovering over Roosevelt Field, Mineola; this dirigible made two successful cross-ocean flights by using wireless as a navigating aid. 
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monoplane manufacturer. “Under the weather condi- 
tions experienced by Captain Alcock the airplane should 
have been miles out of its course. 

“His story of the flight shows that winds were experi- 
enced first from the northwest and then from the south- 
west. With the fog and sleet that prevailed it was im- 
possible for the navigator even to estimate the drift 
caused by these winds. His ordinary means of naviga- 
tion were useless.” 

Reliable reports state that the apparatus installed on 
the Vickers biplane was built into the wings of the ma- 
chine. It was absolutely independent of the other wire- 
less apparatus. 

The direction-finding coils were built into the wings, 
so that when the machine was pointed toward any wire- 
less station signals would be received from that station. 
Should the machine veer to the right or left signals would 
immediately cease recording on the receiving apparatus. 

So simple in operation is this apparatus that it is also 
unnecessary for the pilot to understand the signals being 
sent out. As long as he hears the signals in his telephone 
headgear he knows he is heading directly toward the 
wireless station chosen. 

This, it is said, is exactly what occurred in the Vickers- 
Vimy bomber’s flight across the Atlantic. The Clifden 
wireless station is the largest in Ireland, and is in con- 
stant communication with Glace Bay, in Canada. The 
Vickers crew throughout their voyage were able to hear 
this station, and thereby keep their machine directed to- 
ward it, and so overcome the effect of the side drift 
caused by the winds. This would explain why the 
machine finished its remarkable voyage right over the 
tremendous aerials of the Clifden station. 


The Radio Compass and the NC Flights 


HE NC-1 went to the bottom of the Atlantic and the 

NC-3 was forced to plunge into the sea during the 
historic flight from Trepassey Bay, Newfoundland, to 
Ponta Delgada in the Azores because the radio compasses 
on the two planes failed to record messages sent from a 
greater distance than ten miles, and not because they 
were forced down by storm and fog. 
+ This statement was made by Commander John H. 
Towers. 

Commander Towers’s remark concerning the failure 
of the radio compass, or direction finder—something 
new to aerial navigation—was the result of a statement 
made by Commander Read, who had been asked how he 
happened to reach the Island of Flores under the same 
atmospheric conditions experienced by the pilots of the 
other planes. 

“T call it just good luck,” he said. “I got through the 
fog bank and caught one glimpse of land. Of course, 
I knew what the land was and headed for it. I never 
have been able to understand why the others had worse 
weather. One was to the north of me and the other 
to the south of me. Reports received by wireless indi- 
cated that the fog was less dense to the south. I was in 
the centre of the sandwich, so to speak.” 

“That is perfectly true,” said Commander Towers in 
discussing this point. “Both Read and I were south of 
the course, which lay between the Islands of Corvo and 
Flores. When I was off Flores I too got one flash of the 
sun and made an observation, but I didn’t trust it. Later, 
I wished I had as it would have saved us fifty-six hours 
in the water. 

“It was about that time that the engineer informed me 
we had but two hours of gasoline and I decided to de- 
scend to the sea.” 

“Then you were not forced down by the storm or 
fog?” he was asked. 

“Not at all,” replied the commander after a slight 
pause. “The plane—all of them, in fact—could have 
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withstood the storm and fog nicely. We came down 
because we didn’t know where we were, and could not 
afford to take chances with so limited a supply of gas.” 

“But you were supposed to know by means of your 
radio compass.” 

The commander paused for a considerable time. 

“Tl be perfectly frank with you,” he said finally. 
“That was the whole trouble—not the fog and unex- 
pected storm. But I want to say right here that the most 
valuable result of the flight, scientifically speaking, was 
the demonstration that the radio compass is most re- 
ee It will make air travel over the ocean feas- 
ible. 

“The difficulty did not lay in the fact that the compass 
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An unconventional portrait of the unfortunate Commander Grieve, in the 

safety suit which he wore when rescued. It will be recalled that, after 

being saved with Hawker, he remarked: “The future of navigation of the 
air undoubtedly lies with directional wireless ” 


was imperfect, but in the fact that under the system of 
installation on the planes it was confined to a radius of 


ten miles. With proper installation it would have re- 
corded signals sent from a distance of 150 miles. We 
knew the limitations before we got to Halifax. We also 
were aware that it would require at least a week to make 
the necessary changes. 

“We discussed the matter and decided that in view of 
the favorable weather reports we were not taking much 
of a chance in starting with the inefficient radio compass. 

“So we started, ran into a storm, and two of us had 
to come down for the reasons I have given. If we had 
known just where we were we would have kept right 
on as we had gas enough for the trip. It was the com- 
pass alone which caused two of the three boats to fail.” 

“There is one impression I wish you would correct,” 
he said. “Our wireless did not give out. We continually 
sent messages asking for aid after we had come down 
onto the water, but the ships and shore stations were so 
industrious asking our position that they couldn’t hear 
us. We couldn’t get a word in edgewise.” 

Getting back to the radio compass, the commander 
wanted to make it very plain that he advocates it strongly. 
He repeatedly said it was the greatest discovery yet made 
in aerial navigation, and as often asserted that with 
proper installation his would have met all requirements. 
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Inductively Coupled Transmitter for Extremely 
Short Wave Lengths 


[t appears that a considerable amount of research work 

on extremely short wave transmitters has been car- 
ried on abroad. Many problems are encountered in the 
design of such sending sets. This will be evident from 
the following brief review. 
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Figure 1.—Longitudinal section of the short wave 
transmitter 
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In the well-known Marconi type of coupled circuit 
transmitters, the primary circuit comprises three elements, 
(1) a condenser (2) an inductance, and (3) a spark 
gap. The energy which can be supplied per discharge 
to such a primary circuit depends upon the capacity of 
the condenser and the potential to which it can be 
charged, and therefore to obtain the maximum energy 
capacity the condenser should be of the greatest capacity 
possible. 

The decrement of the circuit is proportional to the 
ratio of the high frequency resistance to the inductance. 
The losses due to the high frequency resistance are (a) 
losses at the spark gap, (b) losses in the condenser, and 
(c) losses in the conductors, a large portion of which is 
caused by eddy currents due to unequal distribution of 
the magnetic flux in the conductors. Practically these 
losses cannot be entirely prevented, but they can be 
greatly reduced by employing special forms of spark 
gap, air condensers, and a large amount of stranded 
copper in the conductors, 

In order to make the decrement of the circuit suf- 
ficiently small, it is essential that the inductance be not 
too much reduced, and this necessitates that for any par- 
ticular frequency the condenser shall have more than a 
certain capacity. For the frequencies usually employed in 
wireless telegraphy—1,000,000 down to 20,000—it is not 
difficult to arrange the elements of the primary circuit 
so as to insure sufficient energy capacity with small de- 








Figure 2.—Modified form, still having the three elements arranged sym- 
metrically about a common axis 


crement, but for frequencies of the order of 100,000,000— 
three meter wave length—it becomes very difficult to 
arrange the elements so as to insure a similar result. C. 
S. Franklin of London has devised a special transmitter 
in which each of the three elements of such a circuit is 
arranged symmetrically about a common axis. 

Figure 1 is a longitudinal section through the common 
oe while figures 2 and 3 are similar views of modified 
orms. : 


In figure 1, A is a metal cylinder, one end of which is 
closed by a metab disc B, while the other end is closed by 
a metal ring C and a co-axial cylinder D mounted be- 
tween insulating blocks E, The ring C can be slid within 
the cylinder A for tuning purposes. The cylinder D is 
filled with gas under pressure. F, G, are the spark elec- 
trodes, F being carried on a rod H secured to the center 
of the disc B, and G being carried by a third cylinder I. 
K, K, are choking coils through which the condenser 
formed of the cylinders D, I is charged. The circuit 
comprises the condenser formed of the cylinders D, I, the 
spark gap, rod H, disc B, cylinder A and the ring C. 
The antenna consists of one or more rods L arranged 
parallel to the common axis of the cylinders and close 
to the outer surface of the cylinder A, the closeness of the 
coupling depending upon. the proximity of these rods to 
the cylinder. 


In the modification shown in figure 2, there are two 
cylinders D, D, insulated from each other by blocks E, 
two rings C, C and two cylinders I, I. The oscillating 








Figure 3.—The simplest construction and the most suitable for short waves 


circuit here comprises the two condensers formed of the 
cylinders I, D, the spark gap, the rings C, C and the 
cylinder A. 

In figure 3, which shows the simplest construction and 
that most suitable for very short waves, there are a 
cylinder D, and two cylinders I, in each of which there is 
a disc M supporting a rod H carrying an electrode, the 
three cylinders being of course, mounted on a common 
axis while the cylinder D, acts not only as one plate of 
the condenser, but also as the antenna. 

The high frequency circuit can be traced in each of the 
three arrangements as follows: In figure 1, it runs from 
the spark terminal F through the rod H to the disc B, 
through the coupling cylinder A, to the disc C, to the 
cylinder D, by condenser action to the cylinder I, to the 
spark terminal G. 


In figure 2, it runs from the spark terminal F, to 
cylinder I, by condenser action to cylinder D, to the disc 
C, to the coupling cylinder A, to the second disc C, to 
the second cylinder D, by condenser action to the second 
cylinder I, to the spark terminal G. 

In figure 3, it runs from the spark terminal F through 
the rod H to the right disc M, to the right hand cylinder 
I, by condenser action to the coupling cylinder D, by 
condenser action from cylinder D to left hand cylinder I, 
to the disc M and through the left hand rod H to the 
spark terminal G. 

It will be seen that the high frequency oscillations do 
not pass through any coils at all, the only inductance iu 
the high frequency circuits being that of straight rods 
and cylinders, and it will be seen that all the parts enu- 
merated are all coaxial with the spark gap. 
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Artom’s Visual Receiver for Directive Wireless 
Telegraphy 


THE detecting device in Artom’s system is built some- 

what in the form of a d’Arsonval galvanometer. The 
movable coil is traversed by rectified high frequency cur- 
rents fed by directive aerials. The coils are disposed 
vertically and are free to turn around a vertical axis; 
their angular disposition is similar to tHat of the vertical 
planes containing the directive aerials. The coils are dis- 
posed as shown in figure 1, one beneath the other; they 
are rigidly connected and pivoted, or suspended in any 
other suitable manner. 
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shown by K and K’. The terminals 1, 1’ and 2, 2’ connect 
the instrument with the directive aerials X and Y. 

The constructive forms which the invention may as- 
sume in practice are numerous and they vary according 
to the type of the detector or rectifier of electric waves 
which are used. The following are the three preferred 
forms : 

(1) In the circuit’s movable coils AB and CD two 
thermo-couples are inserted. Two resistances of man- 
ganin or of any other suitable material are traversed by 

















Figure 1 


Figures 1 and 2 show the disposition of the meter coils. 


The oscillatory currents induced in the aerial con- 
ductors, before traversing the coils flow through the syn- 
tonized circuits comprising a detector which may be 
either of the crystal or of the electrolytic or ionized gas 
type, or of the magnetic, thermal, or thermo-electric type. 
They are transformed from oscillatory to rectified cur- 
rents or to currents having the preponderance of current 
in one direction. 

The coils may be arranged in circuits provided with 
thermo-couples operated by heaters in the oscillatory cir- 
cuits, in which case the thermo-couples act as in Boys’s 
micro-radiometer. The coils may be of thin wire like 
galvanometer coils or may be made with a thicker wire, 
like ammeter coils. When the rectified currents traverse 
the coils, magnetic forces are produced by the action of 
the magnetic field, which cause the movable system 
formed by the coils to be deflected and such deflection 
can be shown either by an index or a scale mirror. 

The tangent of the angle of deflection depends upon 
the ratio of the values of the currents traversing the 
coils, these values being proportional to the currents in 
the aerial conductors of the receiving station. The deflec- 
tion depends upon the direction from which the radiating 
waves arrive. A graduation made once for all shows ex- 
actly the direction from which the electric waves arrive, 
provided the quadrant from which they are transmitted 
is known. : 

Figure 1 and figure 2 of the accompanying drawing 
show diagrammatically the disposition of the galvano- 
meter coils. Figure 3 is a diagrammatic view of the cir- 
cuit connections of a modified form of the system. Fig- 
ure 4 is a diagrammatic view illustrating the use of 
thermo-couples. Here NS is the magnet or electro mag- 
net. AB and CD are the coils which are rigidly connected 
to each other and which are revoluble on the central 
axis O. An index Z is attached to the coils. A stationary 
* soft iron cylinder I is disposed in the fields so as to re- 
inforce the action of the magnetic field of the rotating 
coils, 

The detectors or rectifiers of the electric waves are 
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Figure 4 
Figure 4 is a diagram of the thermo-couples 
the oscillatory currents coming from the directive aerials. 
The thermo-couples produce in the coils AB and CD 
rectified currents which cause the coils to take up a 
definite position in the stationary magnetic field. 
(2) When tubular detectors or rectifiers of the ionized 
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Figure 3.—A horizontal section of the tube and the circuit connections 





















































gas type are used, one of the tubes may be provided for 
each directive aerial. In order to indicate with the great- 
est accuracy the direction from which the electric waves 
arrive, the particular form of tube for ionized gas shown 
in figure 3 can be used with good results. e figure 
shows a horizontal section of the tube and the circuit 
connections, 

The incandescent filament L is placed in the central 
part of a glass tube having a spherical or cylindrical form, 
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provided at the periphery with the cylindrical plate N 
for the reception of the telephonic signals: M* M? are 
metallic grids: O* O* are metallic plates connected re- 
spectively to the leads of 1’ and 2’. The latter are con- 
nected to the galvanometer coils as shown in figure 2. 

The position of the grids M' M? relatively to the plates 
O* O? and to the filament is not necessarily that shown 
in the drawing but may be changed to other positions. 
The battery E’ is a source of energy for the filament L, 
the batteries E* and E* energize the space between the 
incandescent filament and the conducting plates O', O?, E* 
transmit current across the ionized space between the 
filament and the cylindrical plate N to energize the cir- 
cuit of the telephone T. F", F? are capacities inserted 
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in the oscillatory receiving circuit of which H* and H? 
represent the oscillation transformers, that is to say, the 
primary coils of the transformers H' and H? are con- 
nected at xx-yy to the directive aerials. 

(3) When a detector of the electrolytic type is used, 
a single vessel containing acidulated water or other suit- 
able liquid may be employed wherein the electrodes for 
both or all the detectors are immersed. 

In figure 4, there is shown diagrammatically the ar- 
rangement of the thermo-couples. In this figure NS is 
the magnet, AB and CD are the galvanometer coils, T 
and T’ are the thermo-couples and R.R’ are thin strips 
of gold leaf or manganin which are connected with the 
directive aerials and act as heater elements. 


A*. Transmitter Designed to Radiate Waves of 
Low Decrement 


O render the receiving apparatus of a radio system 
most effective, the impulses impressed upon the re- 
ceiving circuit should occur at the rate of approximately 
1000 impulses per second, which corresponds to the fre- 
quency or pitch of a tone of good audibility. To insure 











Figure 1.—Diagram of transmitter for generating slightly damped waves 


uniformity in the production of the tone in the receiving 
circuit and also the production of a note having a con- 
stant pitch, these impulses should be produced at regular 
as well as frequent, intervals. Moreover, the loudness of 
the tone produced in the receiving circuit depends upon 


the amplitudes of the impinging wave trains. This last 
property is secured over long distances by generating 
wave trains at the sending station that are only slightly 
damped or possess a low decrement. It is apparent, 
therefore, that the wave trains originating in the sending 
station should be produced at regular intervals and with 
suitable frequency, as well as with high initial amplitudes, 
- in order to radiate from the antenna a series of wave 
trains that may be projected over wide spaces and be 
instrumental in producing in the receiving apparatus 
audible notes of constant pitch or uniformity. 

C. L. G. Fortescue claims that the transmitter shown in 
the accompanying drawings generates waves that are 
only slightly damped. At the same time, the wave trains 
projected into space may be produced at a high rate 
and uniform frequency in order to insure the production 
of a uniformly pitched and audible note in a distant re- 
ceiving station. 

In figure 1, a source 1 of alternating current is con- 
nected by conductors 2 and 3, to a primary winding 4 


of a transformer 5. One secondary winding 6 of the 
transformer is connected in a closed circuit with an ad- 
justable condenser 7. The windings 4 and 6 of the 
transformer are magnetically linked closely with each 
other. The capacity of the condenser 7 is so chosen that 
its effect in the circuit comprising the primary winding 
4, will under certain circumstances, completely compen- 
sate for the inductive reactive drop in the circuit when 
subjected to the flow of alternating currents having the 
. frequency of those generated by the source 1. In other 
words, the circuit comprising the primary winding 4 
may operate, in certain instances, at unity power-factor 
since the condenser 7 will completely compensate for the 
inductive reactance created therein. 

A secondary winding 8 of the transformer energizes 
the high frequency oscillating circuit 9, which comprises 
a spark gap 10, an adjustable condenser 11 and a primary 
winding 12, of an oscillation transformer 13. A secondary 
winding 14 of the oscillation transformer has one of its 
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Figure 2.—The structure for obtaining the desired relations of the trans- 
former windings 





terminals grounded at 15 and the other connected, 
through an adjustable inductance 15, to the antenna or 
electrical wave radiator 16. The windings 8 and 4 of 
the transformer 5 are magnetically linked loosely with 
each other and, therefore, a leakage flux will obtain be- 
tween the primary or inducing winding 4 and the sec- 
ondary winding, under certain operating conditions. 
Again, if proper quenching of the sparks generated 
by the oscillation producer 10 is effected, the oscillations 
in the circuit comprising the primary winding 12 will 
discontinue after a very short time interval. The sec- 
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ondary circuit, therefore, will continue to oscillate at its 
natural frequency and with its natural damping just as 
if the primary circuit did not exist. 

The capacity of the condenser 11 is so chosen that the 
circuit comprising the secondary winding 8 and the 
primary winding 12 of the oscillation transformer is 
in resonance with the circuit comprising the primary 
winding 4 of the transformer 5, when the oscillation 
producer 10 is inactive. In other words, series resonance 
conditions are established between these two circuits, 
since the condenser 11 inserts a condensive reactance 
that resonates with the inductive reactance inserted by 
reason of the leakage flux obtaining between the windings 
4 and 8. 

The condenser 7, by reason of its association with the 
winding 6, compensates for the inductance obtaining in 
the circuit of the primary winding 4 only when the spark 
gap 10 is active. As a result, the maximum flux thread- 
ing through the primary winding 4 occurs with the 
maximum voltage or the peak of the alternating current 
wave generated by the alternator 1, when the condenser 
11 is rapidly charging and discharging through the gap 
10. 

When the voltage in the secondary winding 8 is suf- 
ficient to break down the spark gap 10, the condenser 11 
will discharge through the gap, thereby generating high 
frequency oscillations in the oscillating circuit 9. Simul- 
taneously therewith, the secondary winding 8 will be 


‘each other. 
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short circuited by the gap. At the same time the circuit 
comprising the primary winding 4 will operate at unity 
power factor by reason of the action of the condenser 7. 
The value of the flux generated by the primary 4 is, 
therefore, independent of the conditions obtaining in the 
high frequency oscillating circuit 9. 

When these conditions exist, the voltage induced in 
the secondary winding 8 is likewise coincident in time 
with the magnetic flux generated by the primary winding 
4, because the circuit comprising the short circuited sec- 
ondary winding 8 is in resonance with the circuit com- 
prising the primary winding 4. In other words, this 
combination of circuits is tuned to the frequency of the 
source of supply 1. 

In figure 2, there is shown diagrammatically, a struc- 
ture for obtaining the desired relations between the wind- 
ings 4, 6 and 8 of the transformer 5 of figure 1. It will 
be noted that the primary winding 4 is disposed on the 
same core leg as the secondary winding 6. The windings 
4, and 6 are, therefore, closely linked magnetically with 
The secondary winding 8 is disposed on a 
second core leg. Magnetic shunts 20 and 21 provide 
means for increasing or varying the magnetic leakage 
between the primary winding 4 and the secondary wind- 
ing 8. By properly positioning the magnetic shunts 20 
and 21, series resonance may be established between the 
winding 4 and the winding 8 in combination with the con- 
denser reactance ‘element 11. 


Methods of Signaling with Arc Transmitters 


IGNALING with arc transmitters has heretofore usu- 

ally been effected by varying the wave length of the 
radiated wave. This has been done by short circuiting 
a portion of the inductance, but in high powered sta- 
tions the current in the short circuit is large, which makes 
it a difficult problem. Leonard Fuller has recently shown 
another method in which there is provided an oscillatory 
circuit, figure 1, containing an inductance 9 and a ca- 
pacity 12 and an energy consuming reactance which is 
controllable to vary the losses occurring therein. This 
circuit is shunted around the source of oscillations or 
are 2. 

When an arc is shunted by two dissimilar oscillatory 
circuits, it will oscillate upon one circuit or the other, 
but will not oscillate upon both at the same tinie. It 
will in fact oscillate upon the circuit most agreeable to 
arc conditions, to the total neglect of the other. By 
varying the reactance of the shunt circuit, this circuit 
is chosen or neglected by the oscillations, and conse- 
quently the radiating circuit is either neglected or chosen 
according to the manipulations of the key. 

The energy consuming element comprises a core 14 
formed of stiff iron laminations, which are chosen to 
provide a large hysteresis loss, especially at high fre- 
quencies. A coil 15, forming part of the shunt oscilla- 
tory circuit, is wound on a portion of the core. The 
current in the coil produces a flux in the core, which 
causes a loss of energy due to hysteresis. By reducing 
the hysteresis the Josses are reduced, so that the os- 
cillations will prefer the shunt circuit to the neglect of 
the radiating circuit. This loss may be reduced by sub- 
jecting the iron core to a M.M.F. produced by a direct 
current coil 16, which is wound on a portion of the 
core and arranged in circuit with the battery 17. A 
key 18 arranged in the battery circuit provides means 
for opening and closing such a circuit. 

Choke coils 19 are preferably arranged between the 
battery and the coil 16 to prevent the high frequency 


current generated in the coil from passing into the bat- 
tery. Other means to accomplish this result may also be 
used. The size of the coil and battery are preferably 
such that when the key is closed, the core is saturated, 
thereby reducing the hysteresis and hence the losses in 
the shunt circuit. Due to the losses, the core becomes 











ne 1.—An oscillating circuit containing an ind . 
and a reactance shunted around the arc; used in Fuller’s 
signaling with arc transmitters 


a capacity 
method of 


heated and in order to dissipate the heat, the core is 
immersed in an oil bath 21 through which pipes 22 carry- 
ing cooling water pass. 

Signaling is accomplished by opening and closing the 
key 18; closing the D.C. circuit serves to reduce the 
hysteresis and hence the losses in the shunt circuit, 
thereby causing the arc to oscillate upon that circuit to 
the neglect of the radiating circuit and opening the D.C. 
circuit, causing an increase in the losses in the shunt 
circuit and thereby causing the arc to oscillate in the 
radiating circuit. 
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Wireless On W heels 


The radio telephone has been successfully used on airplanes and small 
craft, but the adaptation to the automobile is novel and presents a 
field for future possibilities 
The radiophone equipment shown above is capable of keeping in 
telephone communication with another station for a distance of from 
15 to 20 miles and with its emergency radio telegraph it can com- 
municate as far as forty miles 
The transmitting apparatus (on the left) is of the latest type, em- 
ploying vacuum tubes as generators of radio energy, while the re- 
ceiver is a highly developed device with enclosed regenerative circuits 
and amplifiers which enable communication to be maintained long 
after the signals become too weak to be heard without these new 
devices 


under the running board on hooks provided for that purpose. In the photo it 
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The antenna equipment is compact and may be slung said dike toe Want toatl 


is shown above the running board as it cannot be seen very well when it is in the proper p 





A Summer on the Great Lakes 


The Second of a Series of Impressions of a 
Novice in Commercial Wireless Operating 
By Julian K. Henney 4 
II—Such Is Life 


sOWVHAT a wonderful thing wire- 
less is! I simply don’t see how 
it works.” 
Every time some talkative passenger 
came to the radio room of the Juniata 
that summer, and started the usual 
line about how interesting and wonder- 
ful is wireless, I thought of that first 
night and the day following. And as 
I sat there on the stool that had been 
Jones’ undoing, I thought too, how 
wonderful— and fearful—the new 
art of radio communication had been. 
Snell won the first watch by the toss 
of a penny and I turned in. At two 
o'clock he awoke me to finish the night, 
or to stand by until relieved, should 
our friend come to. 
When I turned out of the warm 
bunk and bundled up in more clothes, 
I noticed at once that the waters had calmed a bit, al- 
though the wind was still whistling in the rigging above 
us and the four huge stacks were booming away in an 


awesome manner. ‘There was still quite a bit of roll and 
the chairs were trying their best not to get dizzy and fall 


under the table. As I climbed to the high stool, the 
pinnacle from which Jones had ignominiously fallen, I 
mentally prayed that I might be spared a similar fate. 

I saw at once that it was no wonder that seasickness 
had overtaken the wireless man of the Seeandbee. That 
stool was about the worst thing imaginable that one could 
be perched upon in a gale. Like the old three-legged 
milking stool that used to grace every cow shed in farm- 
land, it simply would not stand still. With every lurch 
of the ship—they came less frequently now, thank Heaven 
—I threw out my hand to keep from falling against the 
opposite wall; both feet went out in the same direction, 
too, on those occasions when I was able to get them 
untangled from the rungs of the blooming stool. The 
receivers clung to my ears tightly and only served to 
accentuate the dull roaring outside and the groan of the 
stacks above. That morning watch promised to be any- 
thing but delightful. 

Signals soon came in, however, and they served to 
distract my attention from the swaying of my seat. They 
were the first I had heard since-my amateur station had 
been closed because of the war emergency, so I was 
all eagerness to hear them again. First came a few buz- 
zes in familiar tone. It was like hearing from an old 
friend, for the station sending was a D. & C. boat plying 
between Toledo and Mackinac, on which I had once 
served as operator. Next came a coarse resonant rumble 
from far away Calumet. That these signals should be 
received, clear down in Lake Erie, was a surprise to me, 
but when Cape Hatteras started coming in with his old 
high-pitched, earsplitting racket, I began to realize the 
effectiveness of the tall masts of the Seeandbee. Several 
other stations were picked up—one sending out submarine 
warnings, anothe. talking in code—and then, just before 
Jones relieved me, I made the acquaintance of Snell’s 
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friend Dietsch of the Detroit Third. 
He called to say good morning and to 
ask if we had any business for him. 
I came back with a good strong 
“nothing doing” and a good morning, 
and turned around to see Jones star- 
ing. We had a little friendly confab 
and he apologized for robbing us of 
our sleep, before I turned in. It was 
five o’clock by my watch, and at eight 
we would be in port! 

From the very start of that first day 
we began to realize how interesting 
wireless could be. We lugged our 
cargo of freight—the hand trunk of 

. mine; the suitcase with a lifetime out- 
fit in it; the mandolin; the straw hat 
and Snell’s kodak—down three flights 
of stairs and across the gangplank. At 
the end of the plank a sleepy-eyed 

officer took our blue passes and cursed us heartily because 
we laughed at him. He looked as if he had put in a 
wild night of it, and when we smiled he hastened to 
explain that he had been up with a sick passenger. This 
of course amused us still more so instead of only smiling, 
we laughed outright. Thereupon the officer invited us 
to ride to a place much warmer than the Seeandbee on 
a stormy night. The reception committee appeared to be 
constructively, on the job. Our friend of the sardine 
sandwich and the ginger ale, looking as though he were 
the sick passenger, then came out and he joined the assis- 
tant purser in his malediction. 

We figured that we could lug our stuff to the Juniata, 
get it stowed away, see that things were shipshape, and 
then hike to town for something to eat. We needed it; 
neither of us had had a thing to eat except the shred- 
ded wheat of the night before. 

The newly painted funnel of the vessel that was to be 
our home for the summer, loomed_up through the early 
morning mist and fog, astern of the Seeandbee, and the 
ship looked mighty good to us after the experiences of 
the night we had spent on the sidewheeler. Three masts 
and the brightly shining red copper wire of a new aerial 
beckoned to us across Buffalo’s alleged river as we gazed 
upon the white and — decks and the green water- 
line of the Juniata. It was to be our home for a good 
many days after that, and there were to be times when 
we would give most anything to be able to get off for a 
few days and sleep in a real bed that did not shake and 
tremble all night long. But at the present time we were 
full of youthful enthusiasm, full of spirit that seemed in- 
domitable ; as full of curiosity as if we were to play with 
a new toy for the first time. The red smoke stack and 
the pure white steam rising from behind it invited us to 
hurry aboard and get acquainted. 

As the sun began to penetrate the mist which is com- 
mon to lake ports in the early morning, we walked across 
the bridgé to where the Juniata was tied up alongside an 
old warehouse. My traveling bag was heavy—have I 
emphasized that fact before?—without anything in it, 
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its weight was enough to stagger a man. [ had stocked . 


it for a three months’ stay. Snell was burdened with 
three times as much stuff. We were somewhat warm 
when we arrived at the warehouse. 

I wondered at the time what in the world Watson 
could have in his suitcase. Had he brought a private 
wireless outfit of his own or only a few hundred pounds 
of sugar for his personal use during the summer? I 
found out later I had overestimated the capacity of that 
heavy affair. It only held two suits of clothes, a uniform, 
a half dozen pairs of shoes, a library of seven or eight 
volumes, several portfolios of mandolin music, an in- 
numerable number of films, all of the usual run of heavy 
clothing that mothers continually load on disgusted sons, 
and several reams of letter paper. In one small suitcase! 
There certainly was reason for Snell’s belabored breath- 
ing on that muggy July morning. 

So we lugged and lugged, and lugged some more. 
At about every third step, one of us would give out and 
stop for breath. Watson would change the kodak to the 
left hand, pick up the wardrobe with the right, and leave 
the mandolin on the ground. He would look disgusted 
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Evidence of the existence of the troublesome kodak that marred the early 
pleasures of two enthusiastic wireless operators 





with the world in general, mop his face, and valiantly 
start off again. Then he would come out with the kodak 
on the ground. Finally, to expedite matters a little, I 
grabbed the kodak and led the pilgrimage through the 
hot sun that fairly roasted us as it beamed down and 
reflected sizzlingly from the dusty tracks along which 
we were walking. 

At the entrance to the warehouse an old bewhiskered 
gentleman wearing @ policeman’s club demanded our 
passes. Here was a chance to exhibit prideful possession 
of new water-front passes. Now, there are passes and 
passes. Ours were issued at Cleveland and they were 
supposed to be good at any water-front of the United 
States. It said so plainly on the front of the little cards 
we handed the guard. Other embellishments consisted of 
our photographs, pasted on the face of the pass, with 
very interesting and useful information concerning the 
land of our nativity, our present whereabouts, our do- 
mestic state, and many other things. All of these intimate 
details appeared unimpressive to the guard. 

As we flashed the cards into the old gentleman’s view, 
it became evident that they were new ones on him. After 
the first squint, off came his spectacles, to be polished 
with the most aged and worn bandana 1 had ever seen. 
Then he caught sight of the pictures. He pulled his long 
white chin whiskers and tried to reconcile the photo with 
my moist and exasperated countenance; the sun grew 
warmer and warmer. 

“Now see here young man,” punctuating his remarks 
with swishing expectorations of Navy plug, “this here 


Aucust, 1919 


card’s . . . no good to me. If’n you fellers expect. . . 
get in here. . . got to go to the office. . . get passes. 
Do you see? Passes is what you got to have. . . get in 
here. Yes sir, that’s what you lads need if . . . want to 
get on the Juniata.” 

So we had to convince the old fossil that those pretty 
picture cards were passes. Our tempers were pretty 
far gone when he finally let us enter the warehouse, 
pointing out the hole in the door through which we 
could get to the steamer. 

We hastened across the long building, winding our way 
among piles of flour that rose to the ceiling, stacks of 
bright copper ingots, bales of binder twine in sufficient 
quantity to tie up the universe, and huge packing cases 
in an innumerable number. Most of them looked fully 
as heavy as Snell’s suitcase, and at least one—a case for 
a grand piano—faintly resembled my own outfit. 

Arrived at the opening in the door he stopped to-draw 
breath before going through to the river. Then we 
gathered up the luggage once more, for the last time, 
we firmly resolved. I took the mandolin and my travel- 
ing bag and Watson carried the rest of the parapiernalia. 
We pulled ourselves through the hole and saw—not the 
Juniata firmly tied up to the dock, but gracefully moving 
out in midstream on her way to the passenger docks. 
We were too late! , 

It was too much for overweighted nerves. Watchman, 
warehouse, Seeandbee, luck in general, individually and 
collectively, were made the recipients of the best of our 
American vocabulary. My grievances were expressed on 
general principles ; Snell’s because he knew it was a full 
half-mile from the warehouse slip to the Lackawanna 
pier where the Juniata would stop to take on passengers. 
This meant a half mile walk in the sun, back over those 
hot and dusty tracks—and a half mile more, after we had 
arrived at our starting place. I, of course, didn’t know 
these details. 

We sat down on a stevedore’s truck and said various 
things about the weather and affiliated factors. Youth, 
however, is invincible; the funny side of it all soon 
became apparent. Laughter refreshed our minds. We 
knew that we were up against it, and it was best to be 
happy ; to think of the good dinner we were soon to get. 

It was then ten o’clock; by ten-thirty we had tramped 
back to the bridge over which we had just traversed ; our 
passes had been viséd several times all over again. The 
walk was one to be remembered but not discussed. 

You can easily see that we were about the happiest 
youngsters that ever boarded ship when we walked the 
gangplank of the Juniata that second day of July and 
started up the long and circuitous path that led to the 
radio room. 

Our happiness was short lived, however. Scarcely had 
we crossed the plank when we were stopped by a man, 
tall and lean, complacently picking his teeth as though he 
had just had a full dinner. It was the captain. Introduc- 
ing ourselves with our neat and well written letters from 
the Superintendent of the Marconi Company we asked 
the skipper if he had anything in particular for us to 
do beside getting ourselves acquainted with the radio 
equipment. Captain Jones was new at running ships 
with wireless attached to them, so he merely grunted, 
waved his hand and said he would see us again. He 
did . . . lots! 

We disappeared up the companionway toward the radio 
cabin. Snell led the way, announcing that since he had 
been on board the Juniata for several months the previous 
summer, he was on to the curves of the ship. He disap- 
peared with a rush up the steps, but those three narrow 
and steep flights, seemed like fourteen to me. By the 
time I had dragged my traveling bag and the kodak up 
to the aft saloon deck, I was nearly ready to fall over 
the rail. 
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But our troubles had barely started! 

The equipment had been installed a few days before 
by the Marconi construction man, and it was our manifest 
duty to see that the stuff worked before the ship left port. 

The first thing we noticed was the new paint. It was 
on everything, table, walls . . . apparatus, daubed on in 
generous fashion. It was not dry, and the plentiful 
supply on our coats required first attention. Snell was 
rather precipitous. He had sat down in the disconsolate 
looking chair that stared bravely through its new paints 
at us. Gracefully, and most confidently, he leaned back, 
all unconscious that he had wiped off half the white paint 
on his coat. Then he duplicated the result by putting 
his arms on the operating table in the same manner that 
we later found Bill—the second mate—eating. Friend 
Snell’s disposition was not thereby improved. 

I sat down, carefully, and with due respect for the 
fresh whiteness, hardly expecting to escape entirely. I 
pressed the key; the transmitter uttered a roar that 
brought me hard up against the wall—and more paint. 
But it was definitely established that the sender worked, 
and judging from the noise, we decided that it worked 
to perfection. But when we put on the receivers there 
was “nobody t’ hum”, as the Third Engineer might have 
remarked. We jiggled and juggled, changed all sorts 
of adjustments and traced wires, but still nothing but 
silence rewarded us. The navy station at Buffalo was in 
sight; so were several steamers, but not a scratch came 
into the receivers. Until a signal should be caught there 
was not the slightest excuse to leave for town and dinner. 
After two hours of alternate listening and adjusting we 
decided that something was wrong with the outfit. 

“Maybe it’s the phones,” said Snell. 

So I dumped the luggage out of my grip and gug up 
my head receivers. Watson tried them, held up his hand 
as if to say, “Sh, there’s something doing.” But it was 
a false alarm; in a few minutes his expression changed ; 
by his face I knew the somebody had not as yet returned 
home. 

It was then nearly noon, and. still not a buzz had 
been heard. The trouble was clearly in the tuner, but one 
look into the maze of wires dismayed us. We turned to 
the connections, the explanations of which required dump- 
ing my stuff on the deck, in full view of the admiring 
members of the crew, so we could find a book containing 
circuit diagrams. This helped us to understand the puzzle 
and at twelve-thirty we were satisfied that everything was 
all right with the tuner circuit. Finally, we carted the 
whole works up to the top deck in an endeavor to get a 
good ground connection to the copper indicators. Still 
nothing doing. 

Fragmentary advice, muttered sections of virile voca- 
bulary repeated in toto, spurred on by pangs of hunger 
and desperation, floated off the aft deck into the thick 
waters of Buffalo, but nary a splash of signals echoed in 
the receivers. About noon—that, is about one o'clock 
Buffalo time—the chef called us to the Officers’ Mess and 
placed before us a couple of egg sandwiches. He was a 
wonderful chef. After devouring his offering we felt 
decidedly better and renewed our quest of the unknown 
with added zest. 

At two o’clock, when we were ‘still searching for 
trouble, several tugs puffed past towing the Tionesta—a 
sister ship of the Juniata—to the warehouse. As she was 
slowly maneuvered past us by the puffing tugs, I noticed 
the aerial wires came down to her deck in the same man- 
ner as our own, and as I thought of her equipment an idea 
came to mind. Why not exchange apparatus with the 
Tionesta? She was not due to sail for several days; 
the office would have plenty of time to get a new tuner 
to the vessel, and no one would be out. If worse came 
to worse, we would have a good outfit anyway and we 
could let the other operators worry. 

As soon as the newly painted Tionesta was warped 
into her slip we hastened aboard. The construction man 
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had taken the receivers with him, so we were compelled 
to disconnect the receiving cabinet and take it to our 
own ship to try it out. On the way back to the Juniata 
we had decided to merely exchange tuners and say 
nothing about it. 

With the equipment tucked under our arms we ran 
for our steamer. It was then nearly three o’clock; we 
sailed at four. By a quarter after three everything was 
ready, wires connected again, receivers tested and bat- 
teries hooked up Snell sat in front of the outfit with 
a “Lord help us” expression on his face. Passengers 
were beginning to come aboard, and about everyone of 
them stopped at our cabin door on their way around the 
boat. The crew was below decks, much to our satisfac- 
tion. It was a tense moment. We would have to give 
up if the thing did not work at that late hour. 

Fifteen minutes later the suspense ended. Strong 
signals were heard and we were at last free to sigh in 
relief and to take a look around us. It was then too 
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The iy shining copper wire of a new aerial on the vessel that was to 


ome for the summer loomed up through the early morning mist 
and fog : 


late to go back to the Tionesta with the bum tuner, so 
we decided to carry them both until further orders. 

At four we left for Cleveland on the first trip of the 
season, with a fair passenger list ; at five we had a regular 
meal in the officers’ mess, and at seven we sent our first 
message to the Marconi offices, announcing that we had 
“hooked” the Tionesta’s tuner and that she had none at 
all. We fully expected to find two new operators at 
Cleveland waiting to take our jobs. 

Without incident, the hours drew round to midnight 
when I came on duty fairly bristling with efficiency, 
after six hours of sleep. I looked about. The old box 
of a tuner lay in the corner of the cabin to which it had 
been relegated. The purloined one on the table register- 
ing every scratch of static and signal. Thoughtfully, I 
looked from one to the other, reflecting on the universal 
comment of passengers : 

“What a wonderful thing wireless is. 
see how it works!” 
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Views of readers on subjects and specific problems they would like to 
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Resonance in the Audio Frequency Circuits of Amateur 
Radio Transmitters 


By John J. Holahan 


N considering the effects of resonance in the audio 

frequency circuits of the radio transmitter, it is well 
to review briefly the theory of alternating currents. In 
direct current work the relations between electromotive 
force (volts), resistance (ohms), current (amperes) and 
power (watts), are given by the following formulae. 
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In alternating current work these same general laws 
apply, in a modified form. 
An alternating current is one that varies from zero to 
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Symbols used to represent alternating current, dam) at resistance, 
sees and their combinations fat 
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maximum to zero in one direction; then reverses, rises to 
—. then falls back ‘to zero. This is called one 
or lete cycle, and takes a certain period of time, which 

e represented by the graph, figure 1. This is a sine 
wave such as is sought after in general commercial work. 
It also represents the wave form of sustained wave trans- 
mitters. 

A damped wave is one that reverses in direction but 
changes in amplitude. It is represented by figure 2. 

The period of an alternating current is the time it takes 
the current to pass through one set of positive and nega- 
tive values. Frequency is expressed in cycles per second. 

l , 


The period of the current is f = ——, where T is the time 
¢% 
of one cycle expressed in fractions of a second. Thus, 
the period of a 500 cycle current is 1/500 second. 
The instantaneous value of an alternating current is the 
value of the current at any instant. The maximum value 
of such a current is the greatest instantaneous — during 


any cycle. The average value is equal to la = —— I max. 
T 
The effective, or root mean square (RMS) value is the 


value usually spoken of in AC work, and is that indicated 
by AC ammeters and voltmeters. It is the square root 


of the mean of the squares of the instantaneous values of 
an AC current over a complete cycle. 
if max 
V2 

As an illustration, if the effective primary voltage of a 
transformer is 110 volts, then the maximum value is 

, 2 

110 x V 2= 155.5; the average value is 155.5 x —— 
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The effective value I .¢ = 


99 volts. Effective values are used in this article. 

All radio circuits contain resistance, inductance and 
capacity, connected up in various ways. Figure 3 indi- 
cates a simple resistance. In this case the current is rep- 
resented by I= E/R. 

Inductance is indicated by figure 4. It should be stated 
that any coil that has inductance has resistance also, but 
it is well to consider them separately, as they have differ- 
ent effects. The equivalent circuit is shown in figure 5. 
For this circuit the relations between E.M.F. current, 
resistance and inductance is given by 
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In the above w = 2 x f, where f is the frequency in cycles 
per second. The factor w is called the periodicity factor 
of the circuit. R is the resistance, E the voltage, I the 
current and L the inductance in henries. If this circuit 
could be made up to contain inductance only and no 
resistance, the relation would be, 


I=— E=IoL 
oL 
The equivalent circuit for resistance, inductance, and 
capacity, in series is shown in figure 6. 
In this case, E 
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‘The term(« L— 





)is called the reactance of the 


@ 
circuit. The term w L is called the inductive reactance, 
and the term ,is called the capacitive reactance. 
woC 

Inductive reactance is always positive, and capacitive 
reactance is always negative. Sometimes reactance is 
expressed by the letter X then, 
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E=IyVR?-+ xX? 
V R? + X? 
The factor / R? + X? is called the impedance of the 
circuit. Resistance, reactance, and impedance are ex- 
pressed in ohms. 
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The reactance of a circuit may be positive or negative also I 


accordingly as wL is greater or less than When 


wo C 


the reactance is positive w L is greater than and the 


oC 
current lags behind the E.M.F. in phase. When the re- 


1 
actance is negative —— is greater than wo L 


oC 


current is ahead of the E.M.F. in phase. 

The equivalent circuit for resistance, inductance, and 
capacity in parallel is shown in figure 7. 

In this case, 
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Various circuits showing resistance, inductance and capacity connected in 
series and parallel 
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For a circuit with capacity only, 








I= EowC and E= —— 
wo C 
he inductance and capacity in series are shown in 
figure 8. Then, 
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For a resistance and a capacity in series as in figure 9. 
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For a resistance and inductance, in parallel as in figure 
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For a resistance and capacity, in parallel as in figure 11. 
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For an inductance and capacity in parallel as in figure 
12, 
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Figure 13 indicates an inductance and capacity in 
series, shunted by a capacity in parallel. This is a 

“dummy” antenna of negligible resistance for which 
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RESONANCE 
In a radio circuit, containing a resistance, an induct- 
ance and a capacity, in series, which is the usual radio 
circuit, we have seen that, 
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Now if we select such values of L and C so that 
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Then o L ——— = 0 
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The current is then limited solely by the resistance. 

To explain this more fully, let us take the case of a 
simple valve which is shown in cross section in figure 
14-A. The frictional resistance of the opening represents 
the resistance of the circuit, i. e., ohms. The pressure 
on the water corresponds to the E.M.F. of the circuit, 
and the amount of water that will flow to amperes. Now, 
if » L predominates as in figure 14-B, then the opening is 

1 
smaller and the resistance is higher. If predomi- 
w@ 
nates, then we have the condition of figure 14-C; the 
opening is small and the resistance is still high. But, 


if » L = —— the openings in the body and spindle of 
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the valve coincide and the amount of water that will then 
flow is determined solely by the pressure and the frictional 
resistance of.the opening in the pipe. 


CRITICAL FREQUENCY 


This arises from the condition of resonance. If the 
resistance of the circuit is constant and we adjust L or C 
1 
so that w L — =: 0 
oC 


1 


then, » L = or w”? = 


oC 
and since w = 2x f 
1 





then f, = 
2rVLC 
This is true for the usual radio circuit where the value 
of R is very small. The formula that takes in the value 
of the resistance R is 


1 R? 
er an 
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If R is small, then reduces practically to zero and 
1 
the formula becomes f = 
2rVLC 

It can be shown that for high efficiency in radio sets. 
that the natural frequency of the transformer secondary 
and the condenser should be the same as that of the 
generator. That is, the leakage reactance of the second- 
ary should equal the capacitive reactance of the condenser. 
The leakage reactance of the secondary can be trans- 
ferred back to the primary by dividing it by the square of 
the ratio of transformation. This primary reactance is 
made up of the leakage reactance of the transformer, the 
leakage reactance of the generator, and the reactance of 
the regulating reactance coil if any. 

Take as an example, a 1 kw. 500-cycle transformer 
with a 220-volt primary and an 11,300-volt secondary 
shunted by 0.008 mfd. condenser; suppose the primary 
current is 10 amperes; the voltage on condenser, 
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V imax == 1000V 
spark rate  mfd. 


J 2X 1000 


——————. = 16,000 volts 
1000 < 0.008 
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= 11,300 


and Ver = 





V2 1.4 
1 
the relation »oL, = . 


should equal 
oC 


From 
1 
when L, = leakage reactance referred to the sec. 
w* C 
Operating 12 per cent'off resonance for a good spark 
tone = 500 — (500 X .12) = 440 cycles 
1 1 X 10° 
— = 16.5 henries 
w*C 4x? & 440? X .008 
Secondary leakage reactance = 2 a X500 & 16.5 = 52,800 
ohms, 
When the gap is in action and the transformer second- 
ary is practically on short circuit, the current in the 
Sec V 11,300 
secondary = 
51,800 
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Figure ia & 


Cross section of a simple valve used to illustrate the relation of 
resistance, inductance and capacity 


When the secondary is charging the condenser with the 
gap not discharging 1—=woCE= 22 < 500 x 0.008 X 
10* & 11,300 = 0.283 ampere. For working conditions, 
take the average of these two or 0.25 ampere. This is an 
approximation. 

The ratio of transformation for the conditions out- 
lined above 

Pril 10 amp. 
= a = 40 — 
Sec I 0.25 amp. 
Ratio squared = 40 & 40 = 1600 and the total primary 
16.5 








= 0.218 ampere. 





= 0.01 henry. The total primary 

1,600 
reactance must equal 27 & 500 0.01 = 31.4 ohms. 

This must be made up of the leakage reactance of the 
primary, the leakage reactance of the generator, and the 
reactance of the primary choke. 

Methods of finding the leakage reactance of generators 
will be given in a paper on 500-cycle generator design. 


inductance = 





actual operating conditions. 





The September Wireless Age Will Contain 


the first installment of the story of the Employment of Wireless by the American 
Expeditionary Force. 


Various types of equipment will be described in detail for the first time. 
articles will be profusely illustrated by photographs of apparatus and stations under 


The complete story of Wireless in War.—Written exclusively for the Wireless 
Age by Lieut. Col. L. R. Krumm, officer in charge of Radio Division, Signal Corps, 
of the A. E. F. and Capt. Willis H. Taylor, Jr., Co-ordination ome Radio Section. 


An unparalleled story of Wireless achievement. 


These 
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Roger's Underground Aerials 


pee Roger’s wireless telegraph 
aerial for submarines is a closed 
circuit loop with a transmitting or re- 

ceiving apparatus coupled at the mid- 
' dle as shown in the diagram figure 1. 
The antenna wires 11 are thoroughly 
insulated from the structure of the 
vessel except at the points 12 and 13 
where a connection is made to the hull. 
An inductance connected in the middle 
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figure 3 with the exception that the 
aerials lie on the surface of the 
ground. In figure 5, the antenna is 
elevated slightly above the surface of 


‘the earth being supported on struts or 


pins 28. The metallic covering in this 
case is not in direct contact with the 
earth. The covering may or may not 
be insulated from the earth. 

Figure 6 shows two antennae of the 
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Method of installing the Roger’s system aboard a submarine 


of the antenna transfers the incoming 
signal to the detector circuit and the 
variable condenser 23 is employed as 
a tuning element. The same antenna 
is used for transmitting purposes, the 
primary of the oscillation transformer 
of the transmitting set being coupled 
inductively to the coil 16. 

Several forms of the Roger’s under- 
ground aerial have beeh described in 
a recent U. S. patent. Figure 2 
shows where the underground con- 
ductor ‘extends horizontally or sub- 
stantially parallel to the earth’s 
surface. This aerial is enclosed with 
a metallic covering, casing or screen 
21 which may be a tube of lead 
pipe, iron or any other suitable ma- 
terial. The antenna is insulated from 
the metallic covering by means of the 
insulation 12; that is, although the an- 
tenna is buried in the earth it is com- 
pletely insulated therefrom and from 
the metallic covering or casing. 

The diagram of figure 2 shows a re- 
ceiving apparatus inductively coupled 
to one end of the aerial, the other end 
(of the aerial) being ground to earth 
through the plate 25. A conventional 
type of transmitting apparatus, in- 
dicated to the right cf the drawing, 
may also be coupled to the coil 24 for 
transmitting purposes. 

In the modification shown in figure 
3, the ground connection is replaced 
by a second antenna 20’ which extends 
in the opposite directio:: to the antenna 

The signal instruments are lo- 
cated between the antenna and are 
coupled thereto by the usual inductive 
coupling. The signaling instruments 


are encased in a metallic chamber 26. , 


Figure 4 shows structure similar to 





Roger’s type submerged beneath the 
water and figure 7 shows the employ- 
ment of ground connection 30 at the 
outer end of the antennae. 

The inventor remarks that careful 
tests and experiments have shown that 
by the employment of sectional metal- 
lic casing in intimate contact with the 
earth, but insulated from the radio 
conductor or antenna—the sections of 
the casing being insulated from each 
other and connected by couplings of 
insulating material—very much long- 
er antennae may be employed than is 
possible with the continuous metallic 
casing. He also states that this con- 
struction reduces the interference of 
static. 

Careful scrutiny of these diagrams 
leads us to believe that these under- 
ground aerials function like the closed 
circuit loops in the Weagant system, 
experiments on which were begun sev- 
eral years ago. 














Diagram showing various arrangements of the aerials 





GEVERAL well designed transmit- 
ters have been described in this 
magazine but I have failed to see any 
that compared, in compactness, short 
leads and simplicity, with the transmit- 
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Figure 1.—Showing rear view of the panel 
transmitter 


Power tronsf 


ter shown in the accompanying draw- 
ings. It is designed for those who de- 
sire a compact and efficient transmit- 
ter instead of a cumbersome and com- 
plicated one. 

The panel is a marble slab 30” x 18” 
x 14%”. Bakelite or some such ma- 
terial, however, is better since it is 
hard to obtain marble free from metal 
veins which would cause serious 
losses. It is supported by a base- 
board 30” x 20” x 1” and is supported 
by brackets at each end. On the face 
of the panel is mounted a hot wire am- 
meter on the left, a Vernier type ro- 
tary gap in the center and a wattmeter 
on the right as shown. 

The rotary gap has 12 stationary 
electrodes (only 8 are shown) in a 


12” circle. A light rotating arm 10” ° 


long is mounted on the motor shaft 
and insulated therefrom. The 1/20 
H.P., 6000 R.P.M. series wound 
motor is securely mounted on the rear 
of the panel, the shaft protruding 
through a ¥%” hole. Any fan motor 
will answer the purpose. A _ small 
rheostat mounted on the operating 
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Panel Transmitter 


necting to the antenna switch as 
shown in figure 4. 

The stationary electrodes are con- 
nected in the rear by heavy bus-bar 
cut in two semi-circles, 6 electrodes on 
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Figure 2.—Top view showing the position of 
the various instruments 
each half as shown. A bar 4” x %” 
is used for electrodes. 
The transformer is a 1 kw. open 
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plates. Its capacity. should be about 
0.008 mfd. for 200 meter wave. Jt 
is mounted so that the terminals will 
meet the transformer terminals which 
may be changed to make a short lead. 

The oscillation transformer is 
placed on the condenser case as shown. 
Its base and uprights are hard wood 
with bakelite supports for the copper 
ribbon. The primary which may be 
stationary, has 5 turns of heavy rib- 
bon. The secondary which slides on 
an insulating bar has 9 turns. In both 
cases the turns are spaced 34” apart. 
The pancake type has proven more ef- 
ficient than the “bird-cage” type. The 
connector used to vary the inductance 
is soldered to heavy flexible ribbon 
or wire. It is provided with a set 
screw so it may be secured well after 
tuning. One is sufficient for each in- 
ductance. Fixed values are not ad- 
vised because changes in various 
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Figure 4.—Diagram of circuit used 


core with a variable reactance coil 
mounted in a case, allowing close 








Figure 3.—Frort view of panel with instruments inclosed 


table, is hooked in series to vary its 
speed. The gap is quick to start and 
stop and produces a high musical note. 
It runs with less vibration than if a 
heavy disc was being propelled. It 
may be started and stopped by con- 


variation of power. However, any 
well designed transformer will do. 
The condenser is a glass plate, oil 
immersed type. Four banks of four 
plates each are connected in series 
parallel to reduce the strain on the 


things will require constant changes of 
inductance. 

All low tension wiring is lead cov- 
ered and the lead grounded. It should 
be run at right angles to high tension 
leads and as far away as possible. 

Condensers are shown as protective 
devices, but the writer would advise a 
high resistance carbon rod placed 
across the line and grounded in the 
middle as condensers break down eas- 
ily. 

A switch may be used to cut the 
H.W.M. out of the circuit, but 
switches in the high tension circuits 
are sure to cause trouble and losses of 
energy. 

If a little care is taken in placing 
the various instruments very short 
leads will result. A short ground lead 
and longer antenna lead is preferable 
than the reverse. Use of a magnetic- 
ally controlled antenna switch and a 
relay key, allows remote control. 

Hersert M. Watrteze—U. S. N. 
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The Marconi V. T.---A Three-Electrode Oscillation Detector of 


Approved Operating Characteristics 


MATEUR_ experimenters who 

have been accustomed to use the 
audion detector will greet with pleas- 
ure the announcement that the Mar- 
coni Company is now able to supply 
three electrode tubes for experimental 
purposes in any quantities. Several 
types of vacuum tube detectors were 
developed for specialized services dur- 
ing the war, but realizing that a good 
majority of the amateurs are not in 
position to purchase a family of vac- 
uum valves, the Marconi Company has 
provided an all-around detector of uni- 
form operating characteristics which 
may be said to represent an average 
of the good points of all vacuum tubes. 


Figure 1.—The Marconi V.T. Oscilla- 
tion detector 





A point that will make special appeal 
to the experimenter is that the Mar- 
coni V, T.’s are standardized. This 
insures to all purchasers a uniform de- 
gree of sensitiveness and does away 
with one of the chief objections put 
forth by former buyers of vacuum 
tubes. 

The Marconi V. T. is built to take 
the standard 4-contact base which 
Makes all connections to the grid, 
filament and plate when the bulb is 
inserted. The tube has the usual grid, 
plate and filament. The filament oper- 
ates off a four-volt storage battery 
without a rheostat. If a 6 volt storage 
battery is employed, a 10 ohm variable 

stat should be connected in the 
ent circuit. The filament current 


i 


is approximately .7 ampere. . The plate 
voltage for reception lies between 20 
and 60 volts. In the amplification cir- 
cuit shown in figure 3, the plate 
E.M.F. should be 80 volts. 

The D. C. characteristics of the tube 
for various plate potentials up to 375 
volts are shown in figure 4 and indi- 
cate uniformity. Figure 5 shows the 
curve of voltage amplification which 
compares favorably with other types 
of detector bulbs. 

The preferred detection circuit in 


Aerial 






Prim. 


.000/ Mfr 


mounted on a base ready for use. 
This saves the user a good deal of ex- 
perimenting, for unless he possesses a 
bridge for making resistance measure- 
ments he would have some difficulty 
in securing the required resistance. 
For amateur experimenters who de- 
sire to work their 200 meter sets over 
great distances, the circuit for the cas- 
cade amplifier in figure 3 has been pro- 
vided. It is believed that once the 
experimenter has an opportunity to 
observe the amplification which this 
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Figure 2.—The best detection circuit for the Marconi V.T. 


figure 2 shows the usual inductively 
coupled receiving tuner, the secondary 
coil of which is shunted by a variable 
condenser of say .0005 mfd. maximum 
capacity, although for the shorter 
range of wave lengths, this condenser 
may be dispensed with. The grid 
condenser may be fixed or variable. 
Its capacity should be approximately 
.0001 mfd. A grid leak of 2 million 


circuit makes possible, he will employ 
none other. It is to be noted that the 
plate circuit of the first tube is coupled 
to the grid circuit of the second tube 
throught the choke L3; and that the 
plate circuit of the second tube is 
coupled to the grid circuit of the third 
tube through a resistance R-1 of Z 
million ohms. The leak resistances R 
have resistance of 2 million ohms each, 
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ohms is connected between the grid g@/EN'] 


and filament in order to provide maxi- 


mum ratification. The leak prevents : 
the piling up of high negative po- “7° 


tentials on the grid which otherwise 
would render the tube inoperative. 
Although these leaks can be made 


by drawing lead pencil lines between @& Telegraph Co. 


two binding posts on cardboard, the 
Marconi Company has provided -stan- 


Figure 3.—Cascade amplification circuit for the Marconi V.T. 
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(Don’t miss the opportunity to get 
this interesting and _ instructive 
Booklet—“A Message To The Tel- 
serank Operator.” It is FREE. 
There is no obligation. Contains 
facts ever Wireless and Morse 
Operator should know—facts that 
will be worth thousands of dollars 
to you in the future. Divulges the 
secret of high-speed sending. Tells 
how to become a rapid and accurate 
receiver. Gives the cause and cure 
of weakened and loss of grip. Tells 
how to get, and keep in good health. 
Explains fully the Candler System, 
what it has done for others, and 
what it will do for you. There’s a 
thrill on every page. No matter 
whether a beginner, or old in the 
business—you should read _ this 
Booklet. 


CANDLER 
SYSTEM 


The more skilled you are in the 
art of telegraphy; the better your 
understanding of the Mental and 
Physical factors in telegraphy, the 
more rapid your advancement. 

Ten or fifteen minutes a day, 
devoted to the exercises contained in 
the Candler System, will do more for 
you, in a short time, than many ac- 
complish in a lifetime. 


Be a High-Speed Sender 
and Receiver 


The Candler System is just one 
interesting revelation after another. 
From the very first your sendin 
will show marked improvement bot 
in Quality and Speed. You will be 
able to copy more rapidly, and with 
greater ease. Your ro. condi- 
tion will be improved to a remark- 
able degree. You will be conscious 
of necessary courage to go thru with 
whatever you undertake. 


Command Top Salary 


Many of the fastest and best paid 
operators in the world have per- 
fected themselves b taking the 
Candler System. Thousands are 
organs by its teachings. 

The Candler System is built along 
scientific lines. The methods em- 
pores are easy of accomplishment 
and interesting. It has the unquali- 
fied approval of the medical profes- 
sion, and the endorsement of tel- 
— officials and operators every- 
where. 

Results are immediate and lasting. 
The Candler System is Guaranteed to 
do just what we claim. Our Guaran- 
tee is unconditional. 

If you want Good Health—rapid 
advancement—top salary, lose no 
time in taking the Candler System. 
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Figure 3.—Front view of panel w 


table, is hooked in series to vary its 
speed. The gap is quick to start and 
stop and produces a high musical note. 
It runs with less vibration than if a 
heavy disc was being propelled. It 
may be started and stopped by con- 
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mately 20 henries. It can be made by 
winding 10,000 turns of No. 36 enamel 
wire on a core of silicon steel or iron 
wire 54” in diameter -and 3” long. 
Condensers C-4 should have a capacity 
of .005 mfd. each. 


JO 20 - 


#0 Jo 
Grid potential relative to negative end of filament in volts 
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by putting 60 volts on the plate cir. 
cuit and then carefully adjusting the 
rheostat until loud signals are obtained 
for distant stations. Other values of 


plate voltage should then be tried and 
different filament temperatures keep- 


+ 20 40 


Figure 4.—The D. C. characteristics of the tube for various plate potentials indicate 
uniformity 


There are certain precautions which 
the operator should take in the opera- 
tion of this tube. It should be noted 
that its operating life is approximately 
1500 hours and this means that if the 
amateur uses the tube four hours per 
day, its life will extend over a period 
of one year. By careful use of this 
tube, still longer life may be ex- 
pected. 

If the potential of the filament bat- 


ing the filament current well within 
the limits. 

The filament should not be burned 
at higher temperatures than are neces- 
sary for strong signals as lower tem- 
peratures will tend to prolong its life. 

If a battery in excess of four volts 
is used for the filament, care should be 
taken to cut in all the resistance at the 
rheostat immediately after the valve is 


Figure 5.—The curve of voltage amplification 


tery.exceeds four volts, care should be 
taken not to exceed the stated filament 
current of .7 ampere. 

The required filament temperature 
can be obtained without an ammeter 


put out of service, for otherwise the 
storage battery may recuperate suf- 
ficiently, while standing idle, to bum 
out the filament the next time the fila- 
ment circuit is closed. 
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THE HEART OF THE WIRELESS 
ON THE NC ’PLANES 


Also Used on the Vickers Vimy 
Trans-Atlantic Flight 


MARCONI V. T. 
$7.22 each 


Standardized Socket . . . $1.50 additional 


* 
Agreements recently effected have 
made vacuum tubes available for ex- 
perimental use. The Marconi V. T. is 
the only vacuum tube, or audion, which 
may be sold to amateurs, laboratories, 
schools of instruction and experi- 
menters. 


Fleming Pat. No. 803684 
De Forest Pat. Nos. 841387-879532 


A highly developed, all-around tube for use as a detector and ampli- 
fier in wireless communication. It has practically the same electrical 
constants as the tube used by the Allied armies and navies throughout 
the war in continuous wave transmission and reception. 


The approximate operating life of 
the MARCONI V. T. is 1,500 hours. 


Class I.—Designed for use as a detector; operates with plate potential of 20 


to 60 volts. 

Class II.—Designed for use as an amplifier; plate potentials from 60 to 110 volts 
may be applied. 

Tubes in either class may be used for detection or amplification, but those of 
Class I are best as detectors, and Class II tubes are superior as amplifiers. 
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Marconi Wireless Telegraph Co. of America 
_ Woolworth Building, 233 Broadway, New York 


Sole distributors for De Forest Radio Telephone & Telegraph Co. 











When writing to advertisers please mention THE WIRELESS AGE 





THE WIRELESS AGE 


Aucust, 1919 


A Receiving Transformer for Arlington 


THE receiving transformer shown 

in the accompanying drawings is 
suitable for the reception of wave 
lengths up to 3,000 meters when used 
with the average amateur antenna. 
The unusual feature of this trans- 





Time Signals 


ber panel. The tube is clamped to 
the base with a metal strip held down 
at each end with a wood screw. The 
inductance of this coil is approxi- 
mately 6,000,000 centimeters. 

The secondary inductance consists 


tance of this coil is approximately 
6,000,000 centimeters, and when 
shunted by a capacity of .0005 mfd, 
will respond to a wave of 3,250 meters, 

The shaft is of hard wood 1%” in 
diameter, by 814” long. It passes 








Top plan view of the receiving transformer showing 





_ primary and 


former is the method of mounting the 
primary and secondary coils. Each 
coil is mounted at a 45 degree angle 
with the shaft. This permits the 
coupling to be varied through a 180 
degree scale, and allows room for the 
shaft to pass through without inter- 
fering with the windings. 

The primary inductances consists of 
200 turns of No. 28 S.S.C. wire wound 
on a shellaced paper tube 6” outside 
diameter, 3%” long, 3/16" thick. 
Eleven equally spaced taps are 
brought out and connected to one of 
the 11-,oint switches on the hard rub- 


angle wih odation to shaft 


at a. 45 degree 


OHA 





Side elevation and dimensions of construction 


of 240 turns of No. 30 S.S.C. wire 
wound on a shellaced paper tube 414” 
diameter, 3” long and 3/16” thick. 
Eleven equally spaced taps are 
brought from this coil to another 11- 
point switch, with extra flexible green 
silk covered telephone cord. These 
leads should pass through 11 holes 
drilled through the wood block which 
supports the tube, near the shaft, so 
as to reduce the strain on the connec- 
tions. All connections must be sol- 
dered. The tube is mounted on the 
block before winding and held with 6 
pins, three at each end. The induc- 
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OWNERS OF THE FESSENDEN PATENTS 


INTERNATIONAL RADIO TELEGRAPH COMPANY 
326 Broadway, New York City—Farmers Bank Building, Pittsburgh, Pa. 


through the, secondary coil support at 
a 45 degree angle and is held by a 
wooden pin Seana in place. The knob 
is turned from %” hard rubber and 
pinned to the shaft. 

The base is of hard wood 1” thick. 
The panel is fastened to the base with 
3 wood screws as shown. Four hard 
rubber binding posts are mounted on 
the panel, two for the secondary and 
two for the primary. 

This scheme of coupling may be 
used with any size of tuner, and can 
easily be mounted on a panel or cabi- 
net set with other apparatus. A va- 
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Panel board with switches and binding posts 
mounted 








riometer connected in series with the 
primary will be useful when close tun- 
ing is desirable. The coupler can be 
used with an ordinary crystal detector, 
but is intended primarily for audion 
work, 


Crype J. Fitca—Massachusetts. 
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Soldering Copper for Delicate Work 


FIN E apparatus and instrument 
work involves a _ considerable 
amount of delicate soldering work 
which, like many other things, is best 
done with properly designed tools. 
The soldering copper shown in the 
accompanying sketch will help won- 
derfully in many of those particular 
and hard-to-get at jobs. A large bind- 
ing post and a bit of brass rod will 
suffice when improvising for a short 
job but the usefulness of the more 
permanent type well warrants its con- 
struction. In either case the body 
should contain sufficient mass to store 
a considerable amount of heat. The 
right angle feature provides a comfort- 
able working posture and does -not 
obscure the work from view while 
soldering. It also permits the heating 


of the tool on a gas range without oxi- 
dizing the tip by allowing only the 
body to come in contact with the flame, 





Improved soldering tool for delicate work 


which means in other words, less filing 
and retinning. In work on fine wires, 
the tip will work nicely with exten- 
sions up to one inch. 

C. H. Brron—Massachusetts. 








Contest Winners for August 


The June Wrretess AGE subject for discussion was: “What are the 
relative merits of the regenerative vacuum tube receiver and the cascade 
vacuum tube amplifier for radio reception at amateur wave length?” 








First Prize—The Regenerative Receiver 
and the Cascade Amplifier for Amateurs 


[X pre-war amateur stations, the cas- 

cade amplifier was usually regarded 
as an expensive luxury, because of the 
necessity of a separate battery for each 
bulb, and the multiplicity of other 
equipment required. In addition, it 
was difficult to adjust readily, and be- 
cause of these defects it found only a 
limited application, being more of a 
novelty than a utility. 

At the hands of modern research 
engineers, however, an improved type 
of vacuum tube was evolved, which 
does away with the critical adjustment 
required by the old type of tube and 
makes the cascade amplifier a practical 
device. Tubes similar to this are now 
being placed on the market for the 
amateur experimenter, and through 
their use, we may expect the cascade 
amplifier to become common in all of 
the more advanced amateur stations, 
taking the position formerly held by 
the regenerative receiver. 

The most common regenerative cir- 
cuits in use at the present time are of 
the following types: The variometer 
type, as used in a popular amateur re- 
ceiver; the tickler coil regenerative, 
largely used by the U. S. Navy; the 
condenser regenerative ; and the single 
coil, direct-connected type, used in the 


‘Simon airplane receiver. “There is still 


another type which was described in 
the june Wrretess AcE by Mr. M. W. 


Sterns. These are all fairly simple, re- 
quiring a minimum of apparatus, a 
single vacuum tube, and only one set 
of batteries. Since the upkeep cost 
of the batteries required for a cascade 
receiver is considerable, there is no 
doubt but that the regenerative set 
will always remain popular among 
amateurs of limited means, Another 
point in its favor is the simplicity of 
adjustment which is so essential when 
interference is bad, although, as I 
have already mentioned, the cascade 
amplifier in its perfected form is 
equally simple. The main points in 
favor of the regenerative receiver for 
amateur purposes, are: Low initial 
cost; greater simplicity gf apparatus; 
and lower upkeep cost of batteries and 
tube renewals. 

The cascade amplifier, on the other 
hand, is absolutely necessary for cer- 
tain types of receiving work, as with 
the directional loop antennae, the use 
of which would be a long step forward 
in solving the interference problem. 
Also, the use of recently perfected 
static eliminators will make it possible 
to use a greater degree of amplification 
which should permit some remarkable 
receiving ranges. 

The question of supplying battery 
current for a multi-stage amplifier is 
best met by using a medium-sized stor- 
age battery of perhaps 60 ampere 
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Supplies—Apparatus 


Knob (illustrated above) 14x %” 


Hole through center for mounting, Postpaid 20c 


CONTACT POINTS, brass, 17/32 x 7/32 
with screw for mounting. Tostpaid, per 
dozen, 25 cents. 


KNOB AND SWITCH 
LEVER, mounted on 
brass bearing and 
shaft 2 inches long 
threaded 6-32. Knob 
used illustrated above. 
Each, 40 cents; post- 
age, 5 cents, 


Knob 11/16 x 1" 


With 8/32 brass threaded bushing, Postpaid 20c 


Catalog ready about July 10. Send 4 


cents in stamps. 
Bakelite panels, about 
9Yoxl9x% Black XX $4.00 
19x19x4% Black XX 8.00 
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19x19x3/16 Black XX 6.00 
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hours, and having a rectifier or charg- 
ing machine at the station. With an 
efficient rectifier such as the Tungar 
or a small motor générator, such a bat- 
tery can be charged once a week at a 
cost of about fiftéen cents, whereas 
battery stations usually ask a dollar or 
more, The initial investment required 
will soon be repaid by the money thus 
saved. 

The successive tubes in the cascade 
amplifier are coupled together by three 
different methods, by resistances, by 
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impedances, or by transformers, any 
of which. can be constructed by the 
amateur, or purchased at a moderate 
cost, so that the chief outlay will be for 
the tubes and battery equipment. Sum- 
ming up these considerations, we find 
a large initial cost, larger upkeep cost, 
wider application for“new receiving 
devices, and increased receiving range, 
which would séem to indicate that the 
cascade amplifier will be a necessity in 
the truly modern amateur station. 
Arno A. KLtuce—California. 


Second Prize—Regenerative vs. Cascade 
Amplifier 


"THE regenerative audion circuit is 

popular for. several reasons. Its 
low cost is the special inducement 
which attracts the radio amateur. The 
operating results are very satisfactory, 
amplifications as high as one hundred 
times being recorded. Only one tube 
which acts as detector and amplifier is 
needed, and there is only one high 
voltage and one low voltage battery 
to regulate. The number of adjust- 
ments in the secondary circuit are few, 
only three or four variable condensers 
being necessary. The regenerative cir- 
cuit is almost equally effective in re- 
ceiving undamped waves, thus adding 
to the utility of the set. 

The cascade amplifier is a very fine 
instrument for boosting weak signals 
to audible ones. The principal objec- 
tion to its use is the prohibitive first 
cost—an audion detector and several 


amplifier units being required. The 
cascade amplifier using one plate and 
one filament battery is just beginning 
to be recognized by the experimenter, 
and if he possesses the funds to buy a 
set of this kind, he will put it all over 
the fellow with a single bulb set. 

In some cases each amplifying unit 
has a separate high and low voltage 
battery unit, and these are so closely 
related that an expert is needed to 
operate them. The amplifier is a very 
effective instrument; but for the aver- 
age amateur it is a little beyond his 
reach. The regenerative circuit gives 
remarkable results with careful handl- 
ing, and being simpler than the cas- 
cade amplifier it continues to grow in 
favor with the progressive radio ama- 
teur who is impressed with practical 
results. 

R. C. Hrrcacockx—Connecticut. 


Third Prize—This Experimenter Prefers 
the Regenerative Receiver 


I? is claimed by one of the editors of 

a contemporary radio publication 
that the vacuum tube cascade amplifier 
is far ‘superior to the regenerative 
valve for amateur work. The editor 
bases his claims.on the matter of re- 
liability, claiming that the regenerative 
set will work one minute and won’t 
work the next; that, in some cases, it 
works very, satisfactorily when the 
amateur has no traffic to handle, but 
when it is most needed, the bulb can- 
not be made to oscillate for the love of 
money. 

It seems to me that the set to which 
the gentleman referred is quite typical 
of some of the amateur home-made re- 
generative sets, but I can assure him 
that if he has ever operated a regener- 
ative set using the proper circuit he 
has a 100 per cent. fool-proof set. 

If the amateur will choose a circuit 
which secures good amplification a 
good bit below the oscillating point of 
the bulb and if he fits his aerial change- 
over switch with contacts to break the 
“B” battery circuit while transmitting, 


and not the “A” circuit, he will always 
“come-back” from transmitting and 
find the bulb adjusted to almost per- 
fect amplification. If the filament cir- 
cuit is broken when sending—not the 
high voltage circuit—the “A” battery 
invariably picks up a bit and he finds 
the set completely out of adjustment 
when he switches over to receive. The 
reason for breaking the B circuit and 
not the A battery is that the B battery’s 

“picking up” does not affect the opera- 
tion of the bulb as much as the A 
battery does. 

Another point in favor of the regen- 
erative set is the matter of low cost, 
as compared to that of a 3-step ampli- 
fier. I will admit that the amplifier is 
more suitable for reception over a 
longer range of wave lengths than is 
the regenerative set, without changing 
as many adjustments, but as the ama- 
teur wave is pretty closely defined be- . 
tween 200 and 425 meters, it is a com- 
paratively simple matter to adjust the 
plate inductance, be it a variometer 
or a tapped coil. 
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I doubt whether a 3-step amplifier 
and a detecting valve are as “‘fool- 
proof” in operation as some may be- 
lieve unless a modern circuit using one 
filament and one plate battery is em- 
ployed. 

Don’t you think that it is a little 
early to predict the use of undamped 

oscillating sending sets for amateurs? 
It certainly cannot be expected until 
some kind manufacturer comes out 
with a nice little high voltage DC 
motor generator set at a price some- 
what in reason. 

I have been wondering quite a bit 
lately whether we may not predict 
transoceanic amateur communication 
before so very long. There certainly 
must be at least one amateur in Eng- 
land who could help us out at that end 
of the line—as soon as the Britishers 
come out of their “ban-ishment”—and 
I know there are several amateurs in 
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New York City who can most assured- 
ly offer the best that can be had in 
amateur apparatus. Figure it up, and 
you will see that the air-line distance 
from New York to some city in Eng- 
land is not so terribly’: much greater 
than is the distance some of the U. S. 
“hams” covered in the long past season 
of 1917. In addition look at the great 
expanse of water we have to work 
over—practically all the way across. 
I’ve been thinking long and hard of 
this thing and want to see some of the 
“boys” up in New York City try it out. 
I feel sure before many seasons pass 
that it will be done. If you think it 
worth while trying, and to get the mat- 
ter stirred up, I can give the names of 
two amateurs in England whom I 
know would be eager and willing to 
co-operate with our American friends 
in making tests. 
Joun M. Crayton—“S5 BV.” 





Electrician’s Pliers 


A WESTERN inventor has brought 

out two types of plier wrenches 
that will fill a long-felt want in any 
mechanic’s tool-kit. These wrenches 
are quick-acting, self-adjusting, al- 
ways taking a firm grip on any object 
that may be clamped in the jaws. 


ed off. The pliers may also be used 
as a pipe wrench. 

In sketch No. 4 a special form of 
pliers are shown gripping a medium 
size nut. It is to be noted that the 
jaws are parallel, and that the handles 
are far enough apart to give good 
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“Superior” Set $6 
BRANDES WIRELESS 
HEADSETS 


Score 100% efficiency in actual use. 
Clear in Tone Light in Weight 
Dependable in Service 


Sharp, unblurred, readable signals 
assured by 

“BRANDES MATCHED TONB” 

We achieve this by perfectly 
matching the tone of both receiv- 
ers in each set. This eliminates 
all confusion to the ear due to un- 
matched harmonics. 


Your receiver is right if it’s a 
“Brandes.” 


Used by many U. 8S. Gov't experts, 
and experts abroad, by colleges 
and technical schools, and by pro- 
fessionals and amateurs every- 
where. 

Trial Offer—Brandes Wireless 
Headset sent to you on trial for 
10 days. Test it, compare it with 
others, for sensitiveness, clearness, 
distance. Prove for yourself the 
fine quality, the “‘matched tone.” ” 
The two diaphrams, toned exactly 
alike, strengthen the signals and 
prevent blurring. 

If, for any reason, you are dis- 
satisfied, your money back without 
a question. 

Send 4c for catalogue W, 
C. BRANDES, Ine. 
Room 818 
32 Union Square, New York. 
Wireless Receiver Specialists 
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Improved mechanic’s pliers suitable for extensive use 


Their construction is simplicity itself. 

The main feature claimed for the 
wrenches is that the jaws are always 
parallel when clamping objects of va- 
rious sizes whether the jaws are closed 
or wide open. When clamping nuts, 
pipes or objects of various sizes, the 
grip of the handle is always the same. 

In figure 1, the jaws are clamping 
a medium size nut while in figure 2 
they are holding a large size nut and 
the jaws are nearly entirely open. It 
will be observed that the handles are 
in about the same position irrespective 
of the jaw opening. 

Drawing No. 3 shows a pipe jaw 
that is interchangeable with the regu-~* 
lar jaw used for nuts. This attachment 
proves very valuable for loosening 
nuts that have had the corners round- 


leverage. This plier wrench has no 
adjustments. It is semi-automatic and 
self-adjusting to any size, such as nuts 
or pipes that may be clamped in the 
jaw. 

In drawing No. 5 the jaws are 
nearly closed and are gripping a small 
size pipe. Note that the jaws are 
parallel the same as they are in figure 
4 gripping a medium size nut. An 
eight-inch pair of pliers will take a 
three-quarter inch pipe. Moreover, it 
has a parallel jaw opening that will 
take in any flat object such as a nut. 
As these plier wrenches have hook 
jaws and end openings they will ap- 
peal particularly to steam fitters, elec- 
tricians, automobile owners and me- 
chanics in general. 

A. C, Atten—IIlinois. 
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DUCK’S 


BIG 300 PP. 
Wireless & Electrical 


Catalog is now as it 
always has been, the 
largest and most com- 
plete and dependable 
Wireless Catalog pub- 
lished. Mailed for 
12c in stamps or coin 
which may be de- 
ducted on first order 
of one dollar. Cata- 
log not sent other- 
wise. This catalog costs us twice the 
price of other catalogs. 


ated ggg 4 in wireless worth while is 
listed in this catalog. The experienced 
amateur will tell you to see our catalog 
before buying. ou are thereby in- 
sured against an unwise purchase. It 
is the Beacon Light to guide you right 
in the selection of your wireless ap- 
paratus. No bigger or better values 
are obtainable elsewhere. Send for 
revised price list. It is yours for the 
asking. 


THE WILLIAM B. DUCK COMPANY 
239-241 Superior St., Toledo, Ohio 
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Mesco Wireless Practice Set 


For Learning the Wireless Code 


high-pitch 2 
tery, and four feet of green 


7 mounted on a ly 
three nickel-plated 
that the set may be 


Practice Set, with Battery and 24 
Price does not | ge 


MESCO 22% 
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Com) Pace ‘Bractice Set for 
Learning the nd Conti- 


nental ual a a’awaible Codes 





Price does not include postage. 
’ Weighs 4 ibs. packed. 


Send for the New Edition of Our 
Catalog N 28 


ize, contains 


Ignition | 


IT MEANS MONEY SAVED TO YOU 
to have our Catalog when you want to buy. 


Manhattan Electrical Supply Co., Inc. 


New York: 8t. Louis 
17 Park 114 8. Wells St. 1106 Pine" St. 
Office: 


604 Mission St. 














ANNOUNCEMENT 
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ed cost of produc- 
tion incidental to 
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i demand for The 
Jones 


ve been com- 
ine waite $0. $4.06 Gating Ghar don a ole 
e price to ating ug. 
Jones Radio Co., 384 Monroe St., Brooklyn, N. Y. 








Wireless Supplies 
Apparatus 


We supply materials and ap- 
paratus for experimenters and 
teurs. gee us for Batteries, 
oz a Posts, Con- 
~~ Head Tel- 
—— Buzzers, Keys, etc. 
Prices right. Quick # service. 
We bay and sell wireless apparatus 
A * E} t T | . al 
Appliance Co. 
235 Fulton Street New York 
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A Neat and Efficient Aerial 
Lead Support 


N carrying the aerial lead from the 

instruments to the point where it 
passes out of the operating room, it 
should be supported at intervals on 
neat insulated supports. Although 
several forms of electrose and porce- 
lain pillars suitable for this purpose 
are on the market, a plain pillar of 
genuine hard rubber, bakelite, or even 
good hard fibre possesses all the de- 
sirable characteristics in the way of 
insulation, and further, it can be made 
to suit the exact requirements of the 
individual installation in which it is 
used. 

The size of the rod ‘we will vary 
according to the size of conductor to 
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be run flat upon the supports, it can 
be secured by a machine screw passing 
through the strip into a threaded hole 
in the top end of the rod, as at B. 


If the conductor be of circular cross- 
section as in the case of wire or tub- 
ing, then the method shown at C can 
be used. This consists of forming a 
groove in the top end of the rod of 
such a depth that the conductor comes 
flush with the top of the rod when it 
lays in the groove. It is held in posi- 
tion by a cap made of a piece of sheet 
brass with two ears (see figure D), 
that extend down on either side of the 
rod and is clamped by a 6-32 screw 


i 
j 
U 






































Drawings showing various styles of improved lead supports and the method of construction 


be carried, but 34” diameter by 4” 
high will be found to possess the re- 
quired mechanical strength and right 
proportion. There is nothing to be 
gained by using a much greater di- 
ameter rod than this and the expense 
mounts rapidly with increase in di- 
ameter; on the other hand, a smaller 
diameter is too weak mechanically, 
and gives the insulator an appearance 
of frailty. As depicted in the draw- 
ings, a wood screw of about No. 10 or 
No. 12 size and 134” long has its 
head sawed off’ and the smooth por- 
tion threaded with a 10-24 thread. 
The length of this machine thread will 
be about 3%”. It is screwed into a 
hole drilled and tapped into the bot- 
tom of the pillar, leaving about 1” of 
wood screw thread protruding. If the 
conductor is flat strip or ribbon, and 
it is desired to support it on the pil- 
lars in an edgewise position, a slot can 
be sawed in the top of the rod for a 
depth equal to the width of strip and 
the same held in place by a machine 
screw passing through the rod and 
strip as at A. Where the strip is to 


passing through the same. If desired, 
a plain tie wire may be used in the 
place of the metal cap. However, this 
is not so good because all the sharp 
projections of the tie wire would be 
present. This should be avoided on 
a conductor carrying currents of high 
voltage and high frequency. Another 
and probably the simplest method that 
can be utilized, is to merely bore a 
hole through the rod to slip the con- 
ductor through, and after all the pil- 
lars are fastened in place the con- 
ductor is -threaded through the holes 
in same. There are still other means 
of fastening, but they require the chas- 
ing of threads on a lathe which is not 
always available. When the pillars 
are mounted on brick walls a hole 
should be drilled in the wall with a 
star-drill and plugged with a soft 
wood plug to accommodate the wood- 
screw. If a lathe is handy, the pillars 
may be turned to a taper and a series 


‘of grooves may be cut on the surface 


of the rod. The only real requirement 
is that the ends be cut off square. 
J. A. WEAvER—Maryland. 
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Radio Telegraphy vs. Telephony for 
Amateurs 


M ANY are looking forward to the 

time when amateur communica- 
tions will be carried on by the wireless 
telephone instead of by the familiar 
wireless telegraphy. The writer is of 
the opinion that such a time will never 
be for the reasons that are given in 
this article. 

Prior to the war the radio amateur 
station had reached a high state of 
efficiency. The entire country was 
threaded with the so-called “trunk 
lines” and the public was being well 
served in many localities. The short 
wave regenerative set was being per- 
fected, and efficient 200 meter trans- 
mitters were a known quantity. Had 
not the war interfered a very high state 
of perfection would have been reached. 

The war called many of us and gave 
us a taste of Government and com- 
mercial wireless operating. Many im- 
provements were made, Vacuum valve 
circuits were brought down to perfec- 
tion, the barrage receiver was invented, 
ground wires and loops came into use 
and static was substantially eliminated. 
The vacuum valve transmitter for 
wireless telephony has been improved 
to such an extent as to allow speech 
transmission for hundreds of miles. 

The war is now over and the ama- 
teur is returning to his old line of 


work. Trunk lines will be carried to a 
point of perfection, the non-synchron- 
ous gap type of transmitter will be 
pushed to the limit, many amateurs 
will do serious work with the vacuum 
tube wireless telephone and some may 
cover distances of from 100 to 300 
miles, but the end of the wireless ama- 
teur insofar as the radiophones is con- 
cerned is in sight. Large concerns 
have invested thousands of dollars in 
the wireless telephone and are going to 
make it take the place of the ordinary 
line phone. This will be possible 
through the use of recently perfected 
interference eliminators. The long 
lines between central stations will go 
down first. Their place will be taken 
by the high power radio telephone 
transmitter. Although a number of 
years may elapse the local lines will be 
the next and last to go down. Their 
place will be taken by short range 
radio telephone sets operating as be- 
fore in conjunction with a central ex- 
change. 

It suffices to say that when wireless 
telephones become universal there 
will be no novelty connected with them 
and the amateur will look for fresher 
fields of experimenting which will not 
be the wireless telephone. 

J. Stantey Brown. 


Good Sense Dictates the Design and 
Mounting of a Radio Set 


HE term “radio amateur” is syn- 

onymous with “experimenter.” 
His motto is efficiency spelled with a 
big “E” and he forever strives to in- 
crease the range of his set with un- 
ceasing vigilance and tireless energy. 
In order to secure this increased effi- 
ciency, it frequently becomes necessary 
to rearrange and change the connec- 
tions of the apparatus. Then too, in 
the event of the adoption. of some new 
and up-to-date piece of apparatus cor- 
rections are also necessary. 


When the instruments are mounted 
on a panel, they usually present a 
more “commercial” appearance, much 
desired by some amateurs. However, 
the progressive element are more de- 
sirous of results and are willing to 
sacrifice mere appearance for range. 
It is upon this element that progress in 
the art is dependent. 
customary condition of the average 
amateur to be financially embarrassed, 
which means that his funds are inade- 
quate to secure instruments which he 
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LOUD CLEAR SIGNALS! 


AT ALL TIMES 


with the 
JONES 
PATENTED 
CRYSTAL 
DETECTOR 


Through its remarkable fiexib' 
most sensitive spot in the Crystal, is 
found and tly held. The Jones 
Detector presents six erent surfaces of 
the Crystal to the action of the Needle 
without removal of the Crystal from the 
Holder, Maximum audibility”is thus ob- 
tained, bey, being constantly on a live spot. 
The J tor, is now being used by 
both ship radio ope an 
alike, which is a guarantee of its value and 
effectiveness. It is made of solid brass 
throughout, with double binding Posts, and 
non-slipping Slate Base, THREE DOLLARS 
net pee -paid, up to August 15th. After 
which date the ioe will be advanced to 
FOUR DOLLARS postpaid or through ro 
Dealer. We also carry a line of 
up-to-date, Wireless material, and apparatus 
essential to the requirements of the Pro- 
ive Amateur, who intends to construct 
~~ & own ~~ This ppemeten, _switch omits: 
rimary ing 
peat, polished hard vabber in sheets, for 
front of sets, rubber knobs, potentiometers, 
rheostats, volt meters and many other things. 





This illustrates one of our new Damped 
and Undamped Mahogany Cabinet Receiving 
Sets fitted with the latest Marconi Vacuum 
Tube. Send for condensed illustrated cata- 
logue and price list today. 


The JONES RADIO COMPANY 


Makers of the JONES PATENTED CRYSTAL DETECTOR 
884 Monroe Street, Brooklyn, N, Y. 
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Principles of 


RADIO TELEGRAPHY 


University of Wisconsin Extension Text 


By CYRIL M. JANSKY 
Assoctate Prefessee of Electrical Maginewing 
University of Wisconsi: 


Sold also in loose-leaf form at same price. 

A full and clear explanation of the prin- 
ciples and operation of radio telegraphic 
apparatus. 

The use of mathematical expressions is 
limited and only the more elementary 
mathematics is used. Furthermore, the 
principles involved are a so fully 
that a reader may omit 
demonstrations and _ acquire some °un- 
derstanding of the subject. 

The book was worked out in the.Ex- 
tension Division of the University of 
Medgeone 3 and may therefore be. accepted 

TE pw ah oo 9g telegraphers as a prac- 
- # man’s 


CHAPTER SUBJECTS 


I. Magnetic Phenomena. II. Electrostatic 
Phenomena. III. Electrom 
Units of qregrement. 
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rents, VII. eee 





Radio Telegraphy. 
242 pages, 6x9, 179 illustrations, $2.00, net 
postpaid. 
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knows will increase the efficiency of his 
transmitter, he will readily realize the 
economy of a practical and efficiently 
grouped arrangement of instruments. 
In case that he already has the instru- 
ments mounted neatly on a partel and 
sees that the arrangement is inefficient 
or an individual piece of apparatus has 
become defective, the cost of making 
the changes are increased and it is very 
likely that the appearance of the panel 
will suffer thereby. 

So that if the amateur will content 
himself with a neat arrangement of his 
instruments with a view of securing 
maximum efficiency through shorten. 
ing the connecting leads, etc,, he will 
be amply rewarded by a corresponding 
increase in the effective range of his 
transmitter. 

P, L. WeLtxe—Maryland. 





‘Suggestion for 
Prize Contest 


OCTOBER 
Wireless Age 


ss Se 


We will pay the usual prizes of $10, $5 
and $3, in addition to our regular space 
rates, to the three contributors who send 
us the best manuscripts on the following 
subject: 

What type of oscillation trans- 
former is best suited mechani- 
cally and electrically for 200- 
meter transmission and what are 


the constructional details? 











Hawkeye Radio Association 


Alu radio men residing in Iowa 

should register their names and 
addresses together with all informa- 
tion concerning their experience, with 
Mr. J. W. Silcott of Brooklyn, Iowa. 
Reorganization of the Hawkeye Radio 
Association has been started by a few 
of the old members under a new plan 
with a larger scope of action. This 
plan is similar to that described in the 
February, 1919, issue of the WrrELEss 
AGE. 

The Association would be glad to 
hear of the plans of other middle west 
organizations. It is believed that cer- 
tain details of the work of a state or- 
ganization could be carried out better 
if all state organizations could be 
“leagued” together. In order to do 
this, there should be a similarity of 
scopes and aims. 

The H.R.A. would like to hear dis- 
cussions of the above plan. 


Aucust, 1919 
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Amateur Wireless Telephony 


PRACTICALLY every live, up-to- 
date amateur has read and studied 
something of radio telephony. There 
have been innumerable articles and 
books on this subject describing the 
theory and practical uses of the wire- 
less telephone. Some articles even tell 
how to make a smaH vacuum tube 
transmitter. 

Amateurs will undoubtedly experi- 
ment a great deal along these lines 
and probably an cfficient short distance 
set will eventually result. If correctly 
designed, a small transmitter using the 
ordinary audion bulb and having about 
100 volts in the plate circuit is capable 
of transmitting the voice from three to 
four miles. By connecting another 
bulb in parallel and increasing the plate 
voltage, the range may be increased. 
A set of this kind may be‘easily con- 
structed by the amateur, because many 
of them own audions. Although it is 
not meant to go into constructional de- 
tails, it may be said here that it is fairly 
simple to construct a low amperage 
storage battery out, of test tubes and 
lead strips, which, when charged by a 
home-made electrolytic rectifier is cap- 
able of delivering one hundred volts or 
more. It is, therefore, safe to say that 
many experimenters will construct sets 
of this kind for local work. 

The range of communication, how- 
ever, is limited. The only reason radio 


telephone transmitters of sufficient 
power to send 100 miles or over will 
not be used among amateurs, is their 
high cost. A set of this kind requires 
a high D.C. plate voltage, probably of 
at least 500 volts, and as alternating 
current is usually the only kind avail- 
able some sort of rectifier must be 
used, Even then, a 500 volt A.C. 
source must be had. The only other 
way of getting high D.C. voltage is to 
use a mofor generator. 

The total cost and up-keep of such 
a set may be beyond the means of the 
average amateur. Of course, advanced 
experimenters may, and in all probabil- 
ity will, make and use sets of this kind 
but they are of small number. 

In summary, it may be said that 
wireless telephony will, in the near 
future rival, if not take the place of 
wireless telegraphy in local work ; that 
is, within a radius of about ten miles. 
For all other radio work, wireless tele- 
graphy will hold its own. An efficient 
one kilowatt station will transmit re- 
liably a distance of 300 miles and if a 
special short wave regenerative receiv- 
er is used at the receiving station, the 
range may be further increased. A 
radio telephone transmitter of this 
range would cost many times as mich 
to construct and be much more expen- 
sive to operate. 

Racpx Foss—IIlinors. 
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A new wireless magazine that 
should interest you 


" Sea, Land 
and Air” 


Published by The Wireless 
Press, Sydney, N. S. W. 


Controlled by Amalgamated 
Wireless (Australasia) Ltd. 


H ERE you have a new monthly 
journal, published in Austra- 
lia for radio men everywhere. 

Its 72 pages of interesting text, 
illustrations and diagrams present 
the very latest developments in 
wireless work. 

All Australasian matters relating 
to Radio Telephony, Radio Teleg- 
raphy, Mercantile Marine, Navy 
and Aviation are described and il- 
lustrated fully—right up to the 
munute. 

Technical subjects are described 
in simplest terms. 


Price, $3.00 per year 
25 cents per copy 


For sale by 


WIRELESS PRESS, Inc. 
1868 Woolworth Bldg., New York 

















Bronze and Aluminum 
Castings of the Better Grade 


Our facilities enable us to make prompt shipments of quality castings in 
large quantities at attractive prices. 


Castings guaranteed true to pattern. 


Quick Service 
Fine Quality 


Let us quote on your requirements. 


Bronze Rods and Bushing Castings 


Fischer-Sweeny Bronze Company 
HOBOKEN, NEW JEREY 




















When writing to advertisers please mention THE WIRELESS AGE 





THE WIRELESS AGE 





WANTED 


There is a desirable position open in a Mid-West city 
for a young man who can teach radio. 
had commercial operating experience and who is familiar 
with commercial apparatus and methods of dispatching 


traffic is desired. A pleasing p 
character is an essential. 


The applicant should be ab 


up to 25 or 30 words per minute and be able to give at 
least elementary instruction in radio theory. Position 
Write Wireless Age, Box 
17, stating particulars, age and salary expected. All 
letters will be held confidential. 


is available September first. 


A man who has 


ersonality and good moral 


le to handle code circuits 
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Queries Answered 


Answers will be given in this department to 
questions of nang covering the full range 
of wireless 2 cubyocts, but only those which relate 
to the techni phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


R. B. C.. Los Angeles, Cal.: 

The “hard” Marconi V.T. will meet your 
requirements. The “soft” bulbs are particu- 
larly suitable for detection purposes. 

A book will shortly be issued by the 
Wireless Press that will give full details 
concerning the construction of an amateur 
wireless telephone set capable of working 
fifty miles. Low power vacuum tube trans- 
mitters, say of 10 watts output, do not 
require an induction coil to modulate the 
antenna currents. It will be sufficient to 
connect the microphone in series with the 
earth lead, shunting the microphone with 
three or four turns of copper wire wound 
on a mandrel 4” in diameter. 

It is recommended that you purchase a 
small 500 volt generator to energize the 
plate circuit of your transmitter. One 
hundred dry cells will not give a potential 
of 250 volts. 

Regarding the diagram in the WIrELEss 
Ace: the middle tap leading to the tube 
filament need not be variable, but the 
taps leading to the grid and plate circuits 
should be variable. 

In the second edition of “Vacuum Tubes 
in Wireless Communication” you will find 
up-to-date diagrams of tube transmitters, 
the construction of which is for the most 
part self explanatory. 

* * 


C. S., Bishop, Cal.: 

You should have no difficulty in selecting 
from the advertising columns of this ma- 
gazine a receiving set that will meet your 
requirements. Several amateur manufac- 
turers can supply you with a long wave set. 

* * * 


F. G. S., Graniteville, Mass. : 

We do not know of any manufacturer 
that will supply you with a vacuum tube 
wireless telephone set. So far this ap- 
paratus has only been manufactured for 
the government. Any vacuum tube receiv- 
ing set .will record wireless telephone 
signals. 

* * * 


J. R. P. Jr.. Parkersburg, West Va.: 
You can reduce the power input of your 
transformer to % kw. by connecting a 
reactance coil in series with the primary. 
Wind up a_choke of 4 layers of No. 10 
wire on a core 2” square and bring out 
several taps at regular intervals. The 
core should be 14” long. 
*x* * * 


A. S. K., Great Lakes, IIl.: 

Regarding the variometer described in 
the May issue: It is intended that the 
field frames have 30 turns each, and the 
rotating balls 32 turns each. 

* * * 


H. S. W., Dover, Ohio: 

You will undoubtedly find it a difficult 
matter to eliminate the inductive interfer- 
ence from the high tension power line you 
mention. Some amateurs have achieved 
success by running a small aerial parallel 
to the power line and coupling it inductive- 
ly to tuner secondary in such a way that 
the currents induced in the receiving circuits 
will be opposed. 

* 
H. G. F., Bensenville, Ili. : 

The vacuum tube detector is by far 
more sensitive than silicon or any other 
crystalline detector. All of the textbooks 
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issued by the Wireless Press, pertaining 
to radio, contain diagrams applicable to 


your needs. 
* * * 


A. B. L., Chicago, II. : 

The secondary of a spark coil or a high 
voltage transformer often is suitable as an 
intervalve coupling in a cascade amplifier. 

The impedance of the intervalve coupling 
should at least be equal to the internal 
impedance of the tube. If the impedance 
of the tube is known, a number of secondary 
transformer pies of equal impedance can 
be selected. The impedance of any choke 
may be measured by connecting it in series 
with a 500 cycle source. A _ voltmeter 
should be connected across the coil, and a 
milliammeter in series. The reading of 
both should be noted and the resulting data 


inserted in the formula Sarre where Z = 


the impedance in ohms. 

Some telephone receivers have sufficient 
impedance to be used as intervalve coupl- 
ings. The impedance of one standard head- 
set at 500 cycles is 22,000 ohms. Two such 
telephones in series will be sufficient for the 
average valve. 

Two megohm resistances are used as 
intervalve couplings with the Marconi V.T. 
A booklet accompanies each valve showing 
the best circuits for reception. 

*x* * * 
D. R. J., Boston, Mass. : 

The bi-directional, direction-finding set 
is practically as good as the uni-directional 
instrument. The latter is a little more dif- 
ficult to adjust than the former, particularly 
when it comes to making the first calibra- 
tion. A single frame aerial 4 or 5 feet 
square will do for long wave reception 
povided a cascade amplifier is employed. 

ignals have been received several thousand 
miles with coil aerial erected indoors and 
outdoors. They are entirely practical for 
amateur communications provided the re- 
ceiving set is sufficiently sensitive for long 
distance working. A book will shortly be 
issued by the Wireless Press giving com- 
plete data on such aerials. 

*x* * * 
K. R. Z., Schenectady, N. Y.: 

Merchant vessels are gradually being 
returned to private ownership and as this 
is done, the naval operator is replaced by a 
civilian operator. There are plenty of 
opportunities for employment. It is, in 
fact, somewhat difficult to keep pace with 
the demand for qualified radio operators. 
Only those possessing first grade govern- 
ment license certificates are employed in 
the Marconi service and many appointments 
are made each week. The situation in so 
far as the operator is concerned was never 
better. Good salaries are being paid and 
permanent employment is assured to those 
who make good. 

It requires about four months instruction 
to train a beginner to pass the government 
license examinations. Some. men require 
a longer period of training. 

* * * 
B. L. A., Andover, Ohio.: 

A “Vernier” variable condenser is of 
considerable value in vacuum tube receiv- 
ing sets, particularly when receiving wire- 
less telephone conversations. Extremely 
close tuning is necessary for the best results. 

The only high power wireless telephone 
Station at present in operation is that 
located at New Brunswick, N. J. The out- 
put of a 200 kw. radio frequency alternator 
is modulated by a magnetic amplifier which 
in turn is controlled by a bank of vacuum 
tubes and a microphone. We are not 
familiar with the exact schedule but the 
Station is frequently heard talking at the 
wave lengths of 8,000 meters and 13,600 


Meters. The antenna current at New- 


Brunswick for telegraphy is 450 amperes. 


EXPERIMENTERS’ WORLD 





TRACO Radio Apparatus Yields Results 


Quality, dependability, and beauty are gradually 

‘uniting to form the experimenters’ Ideal. A 

reputation is not acquired in one year, ours is 

now at the age of seven., Be diplomatic, 

go easy, be wise when you have the imi- 
tators “Cunning 
Schemes’”’ in book- 
let form on ‘‘every- 
thing before you.’’ 
It is unnecessary that 
you swell thelist of 
the ‘‘ Buncoed.”’ 
Would you enjoy the 
piercing signals of the 
powerful foreign and do- 
mestic undamped wave 
stations now operating? 
We recommend to you 
our Type 93 long wave 
set. It is easy to operate, 
remarkably efficient 
on waves from 400 to 
18,000 meters. A switch 
changes from damped to 
undamped. 


The price is reasonable 
Send Stamp for Bulletin 


The Radio Apparatus Co. 
Type 93 Undamped Wave Set POTTSTOWN, PENNA. 











Type S.S. Variometer 


An inductance designed to reduce distributed capacity and give excel- 
lent service where such an instrument is needed. 
Send 3 cents for Bulletin “Y” 


Clapp-Eastham Company 


161 Main Street Cambridge, Mass. 





Have you our catalog of the 


CAMBRIDGE RECTIFIER 
for charging 
STORAGE BATTERIES? 
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ooks That Really Teach 
"igs eee == Are the Books You Want 


urRep woowwsnma | SP | Marconi Institute Series of Standard 
Wire me Practical Books are Published for 
Men and Boys who really do things. 


They describe all the most modern apparatus 
and explain all the up-to-the-minute practices. 


Every book by a real expert. 





{| VACUUM TUBES Written especially for Amateurs, Experiment- 

| is ers, Operators, Engineers.’ Used in schools, 
vm libraries, manufacturing plants and by the 
On Nb ee United States Army and Navy. 


Ay? 
\+ 
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Vacuum Tubes in Wireless Communication 
BY ELMER E. BUCHER 


The only text book on the market devoted solely to the var- 
ious applications of the Oscillation Valve. - 
An elementary text book for students, operators, experimenters and 
engineers. Naval wireless men find this book especially helpful. 
Tells in understandable language the fundamental operating principle of the vacuum tube. . : 
Shows over 100 different circuits for the practical use of the Vacuum Tube as a Detector, Radio or Audio Frequency 
Amplifier, Regenerative Receiver, Beat Receiver, and Generator of Radio Frequency Currents. 
More than 100 diagrams reveal, step by step, in simple and direct form, the uses of the vacuum tube. $1 75 
Cloth, Size 6x9 inches. 202 pages. 159 diagrams and illustrations. Price.............. CE Te ree efe 





More than 65,000 copies of this book have : : It is the first wireless text book to treat 
been sold to date. It is used in practically Practical Wireless Telegraphy com pa a Ry BO ay By 
ng a 
Sure library and training camp . BY ELMER E. BUCHER oan re peeetine Starting with elementary 
" , 7 . data, it progresses, chapter by chapter, over the entire field of wireless 
PRACTICAL WIRELESS TELEGRAPHY is the recognized standard “Phra ntis, construction and practical operation. 
wireless text book. It furnishes much information of utmost value in Size 6x9 inches, 352 pages, 340 illustrations, handsomely $1 75 
regard to the very latest styles of wireless sets now in use. bound in full cloth. Price . 


It is the only book treating the subject of 
Baty | ry its apes. . ‘ 

8 complete text on radio tele is in- 
tended for radio engineers, no i lg BY ALFRED N. GOLDSMITH, Ph.D. Pr: lephone’’ atus 
menters, also radio electricians in the Navy, men in the Signal Corps photographs of "wireless telephone” apparatus. i 
and especially men in the Aviation Service who handle radio equipment. There are over 400 separate topics listed in a carefully prepares 
Students and others who desire to be clearly informed concerning this ‘ndex. 
newest and most interesting branch of electric communication need Size 6x9 inches. 
this book. stamped in gold. Pri 
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. 1. It is written in clear style, and pre-supposes 
Radio Telephony very little knowledge of radio. Fully illustrated 


with wiring diagrams and previously unpublished 





How to Pass U. S. Government Wireless License Examinations 


New edition revised and .-tended. 142 questions and BY E. E. BUCHER  teries and the Auxiliary Set, Antennae or Aerials, Receiving 
answers. An ideal review c.iz book when used with PRACTICAL Apparatus, Radio Laws and Regulations, General Information Concerning 
WIRELESS TELEG ° : Operator’s License Examinations, Practical Equations for Radio Teleg- 

Contents: Explanation of Blectrical Symbols, Definitions of Elec- raphy, Equations for Ordinary Power Work. 
trical Terms, Transmitting Apparatus, Motor Generators, Storage Bat- Size 6x9 inches, Fully illustrated, Price 





Elementary Principles of Wireless Telegraphy | 4-s-19 ORDER BLANK 
BY R. D. BANGAY 
Part I 
This book has been used very largely for the training of Telegraphists 
to take sole charge of complete Wireless Telegraph Installations. All 
parts of the transmitting and receiving apparatus are described in a way WIRELESS PRESS, Inc. 
to give the student a sound working knowledge of the apparatus en- 1868 Woolworth Bldg 


trusted to his care. 
$1.25 New York - 


Cloth, 212 pages. 132 illustrations. Price 
Part II 
a This second volume deals particularly witit the component parts ea . Please send me the books checked below. 
ransmitter. ach part is explained separately an we n m 3 
242 pages. 302 illustrations. Full cloth Price ane $ =e onymeet 
BOTH BOOKS FOR $2.25 Vacuum Tubes 
‘ sage Practical Wireless Telegraphy 
Practical Aviation Radio Telephony 
Including Construction and Operation How to Pass U. S. Examinations 
BY J. ANDREW WHITE *El cee 
ementary Principles 
A text book for intensive study by men preparing to become skilled . sas 
mochaniclans and vistors containing all the ‘knowiedge of fundamentals Practical Aviation 
uired prior to elementary and advanced flying. i 
we Each subject is presented by illustration and described completely for TWireless Age, ons year 
the reader without turning the page, ‘ 
A broad treatment of subjects never before contained in general Signed 
aeronautic text books is included, comprising operation and care of avia- 
tion engines, reconnaissance, =e reading, signaling and co-operation Street 
with litary bodies, radio and its uses, machine gunnery and bomb- 
ing from airplanes. 
Designed particularly for individual and class study. 
Full cloth, size 6x9 e . Fully illustrated. *Part 1 and 2 together for only $2.25. 
200 and photographs, t+ Wireless Age with order for 1 or more books only $1.50. 
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GREATEST DEMAND EVER KNOWN 
FOR WIRELESS OPERATORS 


Our 20 weeks’ correspondence course qualifies you for excellent 
positions. Tuition charge reasonable, terms easy, and 25 per 
cent of all tuition payments are credited to our Profit-Sharing ~ 
Plan and divided among the students completing the course 
and obtaining first grade government license, Our illustrated 
booklet explains and will be mailed on request. Write today. 


SERVICE RADIO SCHOOL 
LARGEST RADIO SCHOOL IN AMERICA 
Dept. E, 900-2 Pa. Ave. - - - Washington, D. C. 


SAMMONS ‘ 














* THERE'S MONEY INIT” 


A. | F. eat -—AF-- 
WIRELESS | ie LEORS ano winecesss 


New Apparatus—New Achievements 
A SERIES OF ARTICLES TEACH YOURSELF 
to balf usval time, at trifling cost, with the wonderful Automatic Transmitter, THE 
OMNIGRAPH. 


BY 
Lieut. Col. L. R. KRUMM just as an cnah apomater “More ist S Gremmet 4 styles. free. 
Officer in charge Radio Division, Signal OMNIGRAPH MFG. CO., 89-C. Cortlandt St.. New York 


Corps, American Expeditionary Force 


Capt. WILLISH. TAYLOR, Jr. New Undamped Wave Coupler No. 749 


Co-ordination Officer, Radio Section 
Our new ‘or No. 749 is 32” long, 9” 


Complete story of the organization and 
wide, and 10” high, over all, and on an 


utilization of wireless in the war. The average-sised Antenna tunes to 16,000 
meters. This coupler, used with 


various types of equipmient, etc., fully meters. This coupler, used. with 


described. Profusely illustrated with CIRCUIT, will bring in signals 
photographs, drawings and circuit dia- from domestic and foreign Arc Sta- 
grams, tions surprisingly loud and clear. 

Note the 5 eo in size of our 


Written Exclusively for : ; 

The WIRELESS AGE ventors of a SYSTEM or RCULT 
Starting in the September Issue for the reception of the undamped 
SUBSCRIBE NOW 


b A e ; as 
Get the Whole Story, $2.00 A Y R SYSTEM or CIRCUIT only two inductively Coupled Coils 
Circuit supplied with each coupler. Price 


The WIRELESS P RESS ooteon wend for descriptive matter. 


1868-A Woolworth Bidg., New York F. B. CHAMBERS & CO. 2046 Arch Street, Philadelphia, Pa. 
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8¢ Boylston. St. 
Bostor. — _ Mass. 
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COMMERCIAL WIRELESS—Splendid opportunities now in the MERCHANT MARINE for Wireless Operators. 
Salaries now being paid: Junior Operators, $85 per month; Chief Operators, $110; food and quarters included. 
Equivalent ashore from $35 to $40 per week. Interesting and fascinating work. Our graduates in all parts of 
the world as operators, instructors, inspectors, etc., etc. Students from all over the country. If you are interested in 
Commercial Radio let the EASTERN RADIO INSTITUTE train you. Endorsed by Marconi and Government 


officials. 
Day and Evening Classes. Start Any Monday. Send for Prospectus. 
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BATTERIES 
MANUF (A URED 


THIS COMPANY 
ARE USED 


by Large Central Light- 
ing and Power Com- 
panies. 

By Telephone and Tele- 
graph Companies and 
for Wireless. 

For Mine Locomotives, 
Battery Street Cars, 
Railway Signals, Etc. 
For Electrical Vehicles 
and Industrial Trucks. 
For Automobile Start- 
ing and Lighting. 











“Exide” Batteries 


have earned their right to first consideration for Wireless 
Service and Emergency Lighting. In this and other fields 
where the application of storage battery power is an im- 
portant factor, they have proved their ability to give in- 
stant and adequate power, and long life. 


Thirty-one years of storage battery building experience is 
built into “Exide? Battery. That experience isan assur- 
ance of consistent and dependable storage battery per- 
formance to the “Bxide’’ user. 


THE ELECTRIC STORAGE BATTERY C0. 


The largest manutacturer of Storage Batteries in the world. 


1888 - PHILADELPHIA - 1919 


Chicago Cleveland Rochester Mi li Washingt Denver 
St. Louis Atlanta Pittsburgh Kansas City Detroit San Francisco 


Special Canadian Representative - Chas. E. Goad Engineering Co., 105 Bond St., Toronto 


New York 
Boston 




















Manufacturers of Reliable Instruments and 
Distributors of All Prominent Makes of 


RADIO APPARATUS 


Everything Essential to the Successful Installation of A RADIO STATION. 
BUNNELL APPARATUS IS SOLD BY DEALERS EVERYWHERE. 


J. H. BUNNELL & CO., 32 Park Place, New York 


Catalog 40-W on Request 


A Special Feature — 
The Straight Line Radio Key. 





INSTITUTE 


25 Elm Street, New York City 


Day Telephone, Barclay 7610 


Young men seeking remunerative employ- 
ment as Radio Operators should investigate 
our course without delay. The demand for 
expert operators exceeds the supply. Present 
conditions indicate that: from 1,000 to 2,000 
licensed men will be required before the end 
of the year. 


No restrictions are placed upon our grad- 
uates. They are free to take employment 
wherever the opportunity is presented. 


The pay of the Senior ship operator is 
equivalent to a salary of $200 per month 
ashore. 


The High Power Service of the Marconi 
Company has several openings for expert Con- 
tinental Morse operators capable of reading 
either buzzer or sounder signals. Men who 
have had experience in Wheatstone perforating 
and operation are preferred. 


The Radio Laboratory of the Institute is 


_ the most completely equipped in the United 


States. All types of commercial wireless 
are installed for daily use of students. 


The classes of the Institute are open to 
amateur experimenters who desire to obtain 
proficiency in the telegraph code or who wish 


_ America’ s Foremost School for Instruction in 


Day and Evening Classes throughout the year. 





to gain a better understanding of their ap- 
paratus. Long distance receiving apparatus 
is in daily operation. 

Ship officers desiring to take temporary in- 
struction in the Continental code while in 
port are invited to enroll. 

The day class convenes from 1 p. m. to 
5 p.m. The night class from 7.30 p. m. to 
9.45 p. m. 


Expert Instruction 
Low Rates 


Spacious Class Rooms 


Wireless Telegraphy 


Remember we have more than 6,000 
graduates to our credit, 


Branch School: New Call Building, New Montgomery St., San Francisco, Cal. 


Address all inquiries to Director of Instruction 
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With the peace treaty 


signed there will be a speed- N 
Iquique 
ing up in the building of the 
Antotogasta 
Pan-American Wireless Sta- 
tions. The station in Argen- 
Valparaiso 


tina is now making satisfac- 


tory receiving tests from sig- 





nals transmitted from the 


United States and Europe. 












































Motor, Generator Sets 


for 


Wireless Telegraphy 


and 


Wireless Telephony 


Precision of design, quality of materials and dependabil- 
ity of construction typify the essential characteristics of 
these instruments. They are made for a wide variety of 
special purposes such as land stations, ships, aeroplanes, 
dirigibles, portable hand-operated stations, train signal- 
ing, etc. Complete information will be gladly supplied 
at the branch office nearest you. 
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